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SIDS in Asia and the Pacific

1. Regional Characteristic

a) Geographical

SIDS (small island developing states) are primarily concentrated in the area close to the equator
surrounded by three major oceans, namely the Atlantic Ocean, the Caribbean Oceans, the Indian
Ocean, and the Pacific Ocean.

e Atlantic Ocean and Caribbean Sea: Anguilla; Antigua and Barbuda; Aruba; the
Bahamas; Barbados; Belize; British Virgin Islands; Cape Verde; Cuba; Dominica; the
Dominican Republic; Grenada; Guinea-Bissau; Guyana; Haiti; Jamaica; Montserrat;
Netherlands Antilles; Puerto Rico; Saint Kitts and Nevis; Saint Lucia; Saint Vincent and
the Grenadines; Sdo Tomé and Principe; Suriname; Trinidad and Tobago; and the U.S.
Virgin Islands.

e Pacific Ocean: American Samoa; Commonwealth of Northern Marianas; Cook Islands;
Federated States of Micronesia; Fiji; French Polynesia; Guam; Kiribati; Marshall
Islands; Nauru; New Caledonia; Niue; Palau; Papua New Guinea; Samoa; Solomon
Islands; Timor-Lesté; Tonga; Tuvalu; and, Vanuatu.

¢ Indian Ocean: Bahrain; Comoros; the Maldives; Mauritius; the Seychelles; and,
Singapore.

SIDS in Asia and the Pacific region are characterized by extremes in physical and remoteness.
They are dispersed over a large geographical area and vary in land size, population, and
resources.

More than 80% of Pacific islanders live in or near coastal areas and draw from the coral reef of
their livelihood. The coral reef supports approximately 25% of all marine life, including over
4,000 specifies of fish, providing valuable spawning, nursery, refuge and feeding areas for large
varieties of organisms. Coral reefs also play vital roles as natural breakwaters, minimizing wave
imparts during storms and cyclones.

b) Climate

The Pacific Islands are tropical in climate and experience only small fluctuations in temperature
and daylight throughout the year. Typical daytime temperatures are between 24C and 31C (75F
— 89F) with only a few degrees drop even in the night time.

Over a 15-year average, 28 cyclones per year buzz around the Pacific. Few of these reach the
intense levels causing major damage and casualties - cyclones are upgraded to hurricane status
in the south pacific and to typhoon status in the north pacific.

Additionally, models indicate rising rainfall concentration throughout much of the region, including
greater rainfall during the summer monsoon. Furthermore, winter rainfall is likely to decline in
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http://climatelab.org/Saint_Lucia
http://climatelab.org/Micronesia
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South and Southeast Asia, suggesting increased aridity from the winter monsoon. The region
will be affected by an increase in global sea level of approximately 3-16 cm by 2030 and 7-50 cm
by 2070 in conjunction with regional sea level variability. Rising sea levels will affect a significant
number of countries in the region, with small atoll Pacific Island countries, Bangladesh, the
Maldives and Viet Nam particularly hard hit. Also, other studies have indicated the potential risk
of more intense tropical cyclones and changes in important modes of climate variability such as
the El Nifio-Southern Oscillation.

2. Mainstreaming mitigation/adaptation actions in the region

SIDS in Asia and the Pacific region’s economy depends largely on tourism, fisheries, forestry and
agriculture which are the main source of GHG emissions. Public sector is also an important
sector of the economy.

Mainly due to its geographical characteristics, countries are particularly vulnerable to rising sea
level due to climate changes. SIDS in the region ranks among the most vulnerable in the world
to natural disasters. Between 1950 and 2004, extreme natural disasters, such as cyclones,
droughts and tsunamis, accounted for 65% of the total economic impact from disasters on the
region’s economies. The table presents priority sectors in adaptation and mitigation in the
region.

Natural resource management (including agriculture and rural development)

® coastal and marine resources protection and management

® integrated watershed management including sustainable forestry management and wildlife
management

® Duilding synergy between adaptation and mitigation;

® pursuing proactive measures in anticipation of climate change (e.g., improved soil and water
management, diversification and intensification of food and plantation crop production,
developing approaches to intensive commercial agriculture, and strengthening land use
planning for production of key commercial and subsistence crops).

Water

flood control

drainage and sanitation

rural and urban water supply

integrated water management, including improved catchment management (reforestation,
soil conservation, wetland protection and management, and land use management) and
reducing disaster risks from flooding by regulating development on floodplains and
promoting flood-proof building design.

Energy

® energy conservation and efficiency

renewable energy deployment; and

® reduction of GHG emissions from transport, solid waste and wastewater systems, and land
use.




Transport

® climate proofing of roads, ports, and airports
® reduction of GHG emissions from transport through use of clean energy vehicles

3. International Assistance and National Efforts in Combating Against
Climate Change

There are growing numbers of international climate finance initiatives designed to help
developing countries address the challenges of climate change. Asia and the Pacific region in
general have received the most international climate finance to date, largely for mitigation
activities.

The GEF Trust Fund has disbursed the most climate finance in Asia and the Pacific to date and it
is predominantly focused on mitigation activities. In terms of approved funding, the GEF Trust
Fund is the largest contributor to the region, second to the Clean Technology Fund under Climate
Investment Fund. However, the largest amount of climate finance globally, are received and
spent by China and India. Countries with severe vulnerable countries such as the small island
states of the Pacific, Bangladesh, and Sri Lanka have received much less funding. Equitable
allocation of climate finance resources remains a challenge for the region.

Disbursement of financing for adaptation and REDD activities represent a small proportion of the
climate finance directed to the region thus far. There is an urgent need for additional financing
for adaptation for the region that is home to over half of the world’s poor and many small island
states and least developed countries.

There are 22 SIDS located in the Asia Pacific region. Their low lying coastlines, remoteness, and
vulnerability to natural disasters make them particularly exposed to climate change risk, although
they contribute less than 1% of global GHG emissions. Furthermore, there are 15 least
developed countries in the region, which are seriously affected by natural disasters, food
insecurity and water scarcity. Climate change will aggravate existing poverty, inequality and
vulnerability. Both these country groups are dependent on external funding for adaptation for
their survival. So far, however, they have only received $35 million from dedicated climate funds
between 2004 and 2011.

Below summarize international assistance and national efforts in combating climate change for
SIDS in Asia and the Pacific through major climate finance facilities.

a) Adaptation Fund

The Adaptation Fund is a financial instrument under the UNFCCC and its Kyoto Protocol (KP) and
has been established to finance concrete adaptation projects and programmes in developing
country Parties to the KP, in an effort to reduce the adverse effects of climate change facing
communities, countries and sectors. The Fund is financed with a share of proceeds from Clean
Development Mechanism (CDM) project activities as well as through voluntary pledges of donor
governments. The share of proceeds from the CDM amounts to 2% of Certified Emission
Reductions (CERs) issued for a CDM project activity.



http://www.climatefundsupdate.org/listing/gef-trust-fund
http://www.climatefundsupdate.org/listing/gef-trust-fund
http://www.climatefundsupdate.org/listing/gef-trust-fund
http://www.climatefundsupdate.org/listing/clean-technology-fund
http://unfccc.int/kyoto_protocol/mechanisms/clean_development_mechanism/items/2718.php
http://unfccc.int/kyoto_protocol/mechanisms/clean_development_mechanism/items/2718.php
http://cdm.unfccc.int/Issuance/cers_iss.html
http://cdm.unfccc.int/Issuance/cers_iss.html

Turkmenistan, Mongolia, the Maldives and the Solomon Islands have been early beneficiaries of
the Adaptation Fund, which has approved $23 million for 4 projects. However, as of November
2011, no funding has been disbursed for any of these projects. Finally, Germany disbursed $27
million for 13 adaptation projects in the region through its International Climate Initiative. The
table presents a list of the projects under Adaptation Fund for SIDS in Asia and the Pacific region.

Start | Approved | Disbursed

Project Focus Country Year % rmill
US$ million

Enhancing Resilience of
Coastal Communities of | Adaptation Samoa 2012 8.73 0
Samoa to Climate Change

Strengthening the
Resilience of our Islands and
our Communities to Climate
Change (SRIC - CC)

Adaptation | Cook Islands | 2012 5.38 0

Enhancing resilience  of
communities in  Solomon
Islands to the adverse ) Solomon
i ] Adaptation 2011 5.53 0.93
effects of climate change in Islands
agriculture and food

security

Increasing climate resilience
through an  Integrated
Water Resource
Management Programme in | Adaptation Maldives 2011 8.99 0.43
HA. lhavandhoo, ADh.
Mahibadhoo and  GDh.
Gadhdhoo Island

b) Global Environmental Facility Trust Fund

The Global Environment Facility Trust Fund supports the implementation of multilateral
environmental agreements, and serves as a financial mechanism of the United Nations
Framework Convention on Climate Change. The GEF also administers several funds established
under the UNFCCC including the Least Developed Countries Trust Fund (LDCF), the Special
Climate Change Trust Fund (SCCF) and is interim secretariat for the Adaptation Fund.

The table presents a list of GEF projects funded for SIDS in Asia and the Pacific under GEF 4, GEF
5 (Climate Change Focal Area, and Strategic Priority on Adaptation). The GEF Trust Fund is
replenished every 4-years started from 1994. GEF 4 covers the period 2006-2010 and GEF 5 the
period 2010-14. Although GEF 4 has been closed, funding approved is still being disbursed.



. Start | Approved | Disbursed
Project Focus Country —
Year US$ million
GEF 4
Action for the
Development of Marshall Mitigation -
Marshall Islands 2010 0.98 0.98
Islands Renewable general
Energies (ADMIRE)
Geothermal Power and L
. Mitigation -
Electricity Sector eneral Vanuatu 2010 0.91 0
Development Project g
Grid Connected Solar PV Mitigation - L
. . Kiribati 2010 1 1.8
Central Station Project general
PAS  Fiji  Renewable e
. Mitigation —
Energy Power Project Fiji 2010 0.98 0.98
general
(FREPP)
PNG Ener Mitigation - Papua New
. » g P . 2010 0.91 0
Development Project general Guinea
Sustainable  Economic
Development  through Mitigation -
Palau 2010 0.98 0.98
Renewable Energy general
Applications (SEDREA)
GEF 5
Sustainable Energy Mitigation -
Guyana 2012 5 0
Program general
GEF 5 Strategic Priority on Adaptation
Coastal and Marine
Resources Management ) . .
. . Adaptation Regional - Pacific - 1 1
in the Coral Triangle of
the Pacific
Kiribati Adaptation
Program - Pilot Adaptation Kiribati - 2.069999 2.069999
Implementation Phase

c¢) Clean Technology Fund (CTF)
The Clean Technology Fund (CTF), one of two multi-donor Trust Funds within the Climate
Investment Funds (CIFs), promotes scaled-up financing for demonstration, deployment and
transfer of low-carbon technologies with significant potential for long-term greenhouse gas

emissions savings.

Channelled through the African Development Bank, Asian Development Bank, European Bank for
Reconstruction and Development, Inter-American Development Bank, and World Bank Group —
implement CIF Funding projects and programs.




As of 16 April 2012, 15 investment plans have been endorsed. Among them are 12 country
plans and one regional plan with funding allocations totaling US$4.35 billion. One of the two
additional investment plans was endorsed (but without funding allocations) for India in November
2011. Funding of the projects and programs in these plans, with a combined request of
US$1.025 billion in CTF funding, will be contingent upon availability of funds beyond what is
planned for in the current pipeline. The table presents a list of the projects funded under CTF
investment plans for Asia and the Pacific countries. To date, there are no SIDS countries
involved.

. Start | Approved | Disbursed
Project Focus Country —
Year US$ million
Project Preparation Grant: e
. .. | Mitigation - I
Cebu Bus Rapid Transit eneral Philippines 2011 1 0
Demonstration (WB) g
Vietnam-Strengthening
Sustainable Urban Transport | Mitigation - i
. . Vietnam 2011 1 0
for Ha Noi Metro Line 3 general
Project
Sustainable Urban Transport e
- . Mitigation - )
for Ho Chi Minh City MRT Vietnam 2011 1 0
. general
Line 2
Indonesia: Geothermal L
Mitigation - )
Clean Energy Investment Indonesia 2010 125 0
. general
Project
Renewable Energy | Mitigation - S
Philippines 2010 20 0
Accelerator Program (REAP) general
Sustainable Energy Finance | Mitigation - i
Vietnam 2010 30 0
Program (V-SEF) general
Sustainable Energy Finance | Mitigation -
i g Thailand | 2010 30 0
Program general
Thailand's Renewable | Mitigation - ,
Thailand 2010 40 0
Energy Accelerator Program general

d) Pilot Program For Climate Resilience (PPCR)
The Pilot Program for Climate Resilience (PPCR) is a targeted program of the Strategic Climate
Fund (SCF), which is one of two funds within the Climate Investment Funds (CIF) framework.

The PPCR aims to pilot and demonstrate ways in which climate risk and resilience may be
integrated into core development planning and implementation by providing incentives for
scaled-up action and initiating transformational change. The PPCR has supported programs in
Samoa and Papua New Guinea for a total of $26 million in the form of grants, the majority (25
million) of which was disbursed in 2011. The table presents a list of the projects funded under
PPCR for SIDS in Asia and the Pacific.

10



Disburse
. Start | Approved
Project Focus Country d
Year —
US$ million

Project Preparation Grant
for Enhancing the Climate ,

. Adaptation Samoa 2011 0.4 0
Resilience of Coastal
Resources and Communities
Project Preparation Grant
for  Enhancing  Climate .

. Adaptation Samoa 2011 0.2 0
Resilience of the West Coast
Road
design of national Strategic
Programs  for Climate ) Papua New

. Adaptation ) 2010 0.5 0.09
Resilience (SPCR) (phase 1 Guinea
funding)

) Start | Approved | Disbursed
Project Focus Country
Year US$ million

design of national Strategic
Programs for Climate ,

. Adaptation Samoa 2010 0.5 0.08
Resilience (SPCR) (phase 1
funding)
design of national Strategic
Programs for Climate .

o Adaptation Tonga 2010 0.25 0.09
Resilience (SPCR) (phase 1
funding)

e) Forest Investment Program (FIP)
The Forest Investment Program (FIP) is a targeted program of the Strategic Climate Fund (SCF)
within the Climate Investment Funds (CIF).

The FIP supports developing countries’ efforts to reduce deforestation and forest degradation
(REDD) and promotes sustainable forest management that leads to emission reductions and the
protection of carbon reservoirs. It achieves this by providing scaled-up financing to developing
countries for readiness reforms and public and private investments, identified through national
REDD readiness or equivalent strategies.

The Carbon Fund Updates suggest that $89 million has been directed to REDD + activities in
Asian and the Pacific countries. In the region, Indonesia has been a primary focus given its
expansive tropical forests, which are under immense pressure, particularly from agricultural
expansion (including for biofuels) and logging, and receives the majority of REDD+ finance as a
participant in the Forest Carbon Partnership Facility, the UN-REDD program, and the Forest
Investment Program (FIP) of the CIFs.

11



Indonesia has also established its own national Indonesia Climate Change Trust Fund, which
supports REDD+ projects. Additionally, it has entered into a major bilateral arrangement with
the Government of Norway to receive up to $1 billion for REDD+ activities, alongside ongoing
bilateral collaborations with countries such as Germany and Australia.

Some forest rich Pacific islands —notably Papua New Guinea (PNG)—have been vocal advocates in
the UNFCCC negotiations on the need for financial compensation for reducing deforestation.
UNREDD is working with PNG and the Solomon Islands, as is the FCPF. Germany’s International
Climate Initiative has also supported a regional capacity building program on REDD and disbursed
some $45 million to Asia Pacific to date. Australia’s International Forest Carbon Initiative has
disbursed $26 million.

The table presents a list of the projects funded under FIP program in Asia and the Pacific. To
date, there are no SIDS countries involved.

] Start | Approved | Disbursed
Project Focus Country —
Year US$ million
Preparation Grant request | Mitigation - ,
Indonesia 2011 0.23 0.1
for Investment Plan REDD
Investment Plan Preparation | Mitigation -
Lao PDR 2011 0.23 0
Grant REDD
Scaling up PSFM | Mitigation -
Lao PDR 2011 0.5 0
_PFA/WPFA REDD
Scaling-up Participatory
Sustainable Forest | Mitigation -
. Lao PDR 2011 0.75 0
Management  (Scaling-up | REDD
PSFM)
Smallholders Forestry | Mitigation -
. Lao PDR 2011 0 0
Project REDD

f) Scaling-Up Renewable Energy Program in Low Income Countries (SREP)

The Scaling-Up Renewable Energy Program in Low Income Countries (SREP) is a targeted
program of the Strategic Climate Fund (SCF), which is one of two funds within the Climate
Investment Funds (CIF) framework.

The SREP was designed to demonstrate the economic, social and environmental viability of low
carbon development pathways in the energy sector in low-income countries. It aims to help
low-income countries use new economic opportunities to increase energy access through
renewable energy use. Nepal and the Maldives are also pilot countries in the Scaling Renewable
Energy Program of the CIF, and received initial planning preparation grants of $370,000 and
$310,000, respectively.

The table presents a list of the projects funded under SREP program in Asia and the Pacific. Only
one SIDS in the region, Maldives, is part of the program to date.

12



. Start | Approved | Disbursed
Project Focus Country —
Year US$ million
Investment Plan Preparation | Mitigation - .
Maldives 2011 0.31 0.1
Grant general
Investment Plan Preparation L
, Mitigation -
Grant & Implementation Nepal 2011 40.37 0.16
general
Grant
Scaling up access to | Mitigation -
L Nepal 2011 0.37 0
electricity in Rural Nepal general
Scalin u first hydro | Mitigation -
g' P y g Nepal 2011 0.37 0
promotion Nepal general
Scaling up access to | Mitigation -
o Nepal 2011 0.37 0
electricity in Rural Nepal general
Sustainable Household | Mitigation -
. Nepal 2011 0.2 0
Energy Solutions general

g) International Forest Carbon Initiative (IFCI)

Australia's International Forest Carbon Initiative supports global efforts to establish a REDD+
mechanism under the UNFCCC. Jointly administered by the Australian Department of Climate
Change and Energy Efficiency and AusAID, the initiative enables Australia to work closely with
developing countries to find practical ways to reduce forest emissions. The Australian
Government does not intend to set up a new fund or governance structure through IFCI, but will
work through established channels of bilateral dialogue and cooperation at the international level.

In June 2010, Australia announced it would contribute A$599 million (US$512.95 million) to
fast-start financing for climate change, to be delivered using existing partnerships, mechanisms
and relationships.  This fast start package includes A$146 million (US$125.03 million) to the
IFCI to assist developing countries with REDD+ activities.

The table presents a list of the projects funded under IFCI in Asia and the Pacific. Only one SIDS
in the region, Papua New Guinea, is part of the program to date.
. Start | Approved | Disbursed
Project Focus Country —
Year US$ million
Asia Pacific Forestry Skills e
. - Mitigation -
and Capacity  Building Global n/a 14.5 6.6
REDD
Program
Bilateral package of support | Mitigation -
P g , PP g Indonesia n/a 16.6 6.5
on forests and climate REDD
CIFOR (Center for | Mitigation -
International Forest | REDD Global n/a 2.8 2.3
Research)
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. Start | Approved | Disbursed
Project Focus Country —
Year US$ million
Carbon accountin data | Mitigation -
g g Global n/a 7.5 3
purchase REDD
Forest Carbon Partnership | Mitigation -
. Global n/a 30 0
Facility REDD
Mitigation -
Forest Investment Program Global n/a 30 0
REDD
Kalimantan Forests and | Mitigation - .
i ) Indonesia n/a 43.2 12.2
Climate Partnership (FFCP) | REDD
Mitigation -
NGO development grants g Global n/a 1.3 0.7
REDD
Mitigation - | Papua New
Package of bilateral support g p n/a 3.04 0.4
REDD Guinea
Satellite Data Receiving | Mitigation - ) .
i Asia Pacific | n/a 9 0
Station REDD
Sumatra Forest Carbon | Mitigation - .
) Indonesia n/a 27.6 0
Partnership REDD
World Bank FCPF Readiness | Mitigation -
) Global n/a 0 0
Mechanism REDD
World Bank Forest | Mitigation -
Global n/a 0 0
Investment Program (FIP) REDD

h) Programs/project funded by bilateral donors
- Fast-start finance provided by the Japanese Government

In December 2009, Japan announced the assistance of approximately USD 15 bhillion including
public and private financing developing countries in the world, of which public finance comprises
approximately USD 11 billion, for developing countries up to 2012 to address climate change,
announced as the “Hatoyama Initiative”.

This Fast-Start Finance aims to assist developing countries, especially those making efforts to
reduce GHG emissions as well as those which are vulnerable to the negative impacts of climate
change, taking into account the developments in the international negotiations and the state of

Japan’s reconstruction.

region by the Japanese government up to 2012.

The table presents a list of fast-start finance provided to SIDS in the

. Start | Approved | Disbursed
Project Focus Country —
Year US$ million

Project for Promotion of

Regional Initiative on Solid | Mitigation | Pacific Region | 2011 1.22 n/a
Waste Management

Strengthening Community

Disaster Risk Management | Adaptation Fiji 2010 0.45 n/a
Project in the Pacific Region
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Project

Focus

Country

Start
Year

Approved

Disbursed

US$ million

Project for Clean Energy
Promotion in Male

Mitigation

Maldives

2010

8.7

n/a

The survey for gas
conversion and efficiency in
thermal power plant

Mitigation

Papua New
Guinea

2010

0.46

n/a

Programme for Improving
the Weather Forecasting
System and Meteorological
Warning Facilities

Adaptation

Samoa

2010

6.48

n/a

The training for integrated
water resources and
environment management

policy

Adaptation

Singapore

2010

0.02

n/a

Project for the Improvement
of Radio Broadcasting
Network for Administration
of Disaster Prevention

Adaptation

Solomon
Islands

2011

4.38

n/a

Project

Focus

Country

Start
Year

Approved

Disbursed

US$ million

Project for Introduction of
Clean Energy by Solar
Electricity Generation
System

Mitigation

Timor-Leste

2010

4.35

n/a

Project for Introduction of
Clean Energy by Solar
Electricity Generation
System

Mitigation

Tonga

2010

5.13

n/a

Project on Pilot Gravel
Beach Nourishment against
Coastal Disaster on
Fongafale Island, Tuvalu

Adaptation

Tuvalu

2012

0.44

n/a

- Pacific Adaptation to Climate Change (PACC) Project

The Australian Government (AusAID) and the United States of America (USAID) are one of the

bilateral donors active in assisting SIDs countries.

PACC project, under Secretariat of the Pacific

Regional Environment Programme (SPREP) is funded by the Global Environment Facility (GEF).
Further funding has been provided by AusAID and USAID for additional activities, with support
from UNITAR through the C3D+ programme for developing adaptation measures and capacity

building to effectively respond to climate change.
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United Nations Development Programme (UNDP).

The PACC project covers 14 Pacific islands countries and territories to help develop three key
development areas that build resilience to climate change in Pacific communities.

Under the project, Fiji, Palau, Papua New Guinea and the Solomon Islands will focus on food
production and food security. The Cook Islands, Federated States of Micronesia, Samoa, Tokelau
and Vanuatu are developing Coastal Management capacity and Nauru, Niue, Republic of Marshall
Islands, Tonga and Tuvalu are looking to strengthen their water resource management.

- U.S. Agency for International Development (USAID)

A large portion of U.S. climate support is provided to developing countries through multi-regional,
regional, and bilateral programs, principally supported by USAID. This assistance is targeted to
help the most vulnerable countries adapt to climate impacts and to partner with countries with
significant opportunities to mitigate their emissions. In Fiscal 2011, USAID provided bilateral
and regional assistance programs to 36 countries in the region including 15 SIDS.

In Maldives, US$ 3 million was invested to support the Program to Enhance Climate Resiliency and
Water Security which will provide assistance to Maldives to become “climate resilient islands.”

In the region, some regional programs benefiting a number of countries were extended in the
region in the area of increasing adaptation and resilience to the negative impacts of climate
change (US$7.5 million), improvement of sustainable forest management (US$1 million), and
promotion of clean energy (US$1 million).

- Maldives Climate Change Trust Fund

In 2010, the Government of Maldives established Climate Change Trust Fund with EUR 6.5 million
(approximately $8.8 million) contribution by the European Union (EU) to carry out their priority
projects relating to climate change adaptation and mitigation. The fund has been administered
by the World Bank for over three and a half years period.
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This summary was prepared based on the data/information available as of June 2012.
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222, H) TiEthig

SIDS in the Caribbean

1. Regional Characteristic

a) Geographical

SIDS (small island developing states) are primarily concentrated in the area close to the equator
surrounded by three major oceans, namely the Atlantic Ocean, the Caribbean Oceans, the Indian
Ocean, and the Pacific Ocean.

e Atlantic Ocean and Caribbean Sea: Anguilla; Antigua and Barbuda; Aruba; the
Bahamas; Barbados; Belize; British Virgin Islands; Cape Verde; Cuba; Dominica; the
Dominican Republic; Grenada; Guinea-Bissau; Guyana; Haiti; Jamaica; Montserrat;
Netherlands Antilles; Puerto Rico; Saint Kitts and Nevis; Saint Lucia; Saint Vincent and
the Grenadines; Sdo Tomé and Principe; Suriname; Trinidad and Tobago; and the U.S.
Virgin Islands.

e Pacific Ocean: American Samoa; Commonwealth of Northern Marianas; Cook Islands;
Federated States of Micronesia; Fiji; French Polynesia; Guam; Kiribati; Marshall
Islands; Nauru; New Caledonia; Niue; Palau; Papua New Guinea; Samoa; Solomon
Islands; Timor-Lesté; Tonga; Tuvalu; and, Vanuatu.

¢ Indian Ocean: Bahrain; Comoros; the Maldives; Mauritius; the Seychelles; and,
Singapore.

The Caribbean countries are in the tropics, generally between latitudes 11 and 18 degrees north,
from Suriname in the south to the Bahamas in the north. The region generally consists of island
states, the exceptions being Belize in Central America, and Guyana and Suriname, situated on the
South American continent. The topography is generally rugged and mountainous with small
areas of flat land in coastal areas. Several islands are volcanic in origin, while others are
comprised primarily of coral.

b) Climate

The Caribbean region climate is characterized by dry winters and wet summers with the dominant
influence of the North Atlantic subtropical high (NAH). During winter, the NAH lies further south
with strong easterly trade winds modulating the region’s climate and weather which is then
usually at its driest with reduced atmospheric humidity.

Together with a strong inversion, a cool ocean, and reduced atmospheric humidity, the region is
generally at its driest during the Northern Hemisphere winter. With the onset of the Northern
Hemisphere spring, the NAH moves northwards, trade wind intensity decreases, and the region
then comes under the influence of the equatorial trough.

2. Mainstreaming mitigation/adaptation actions in the region
Economic activities in SIDS in the Caribbean primarily involve direct exploitation of natural
resources such as coastal and marine ecosystems, forests, agricultural land, and mineral
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resources. Tourism is the major and most rapidly growing industry across the region. Also,
mining is an important sector in some Caribbean countries, especially in Guyana, Jamaica, and
Trinidad and Tobago.

Nevertheless, agriculture remains as the most climate-sensitive economic sector in the region,
and rural population will have the greatest exposure to the effects of climate change. Itis critical
to develop strategies for promoting sustainable agriculture in the region. The table presents
priority sectors in adaptation and mitigation in the region.

Agriculture

® improve fertilizer use and better methods of application
@ conservation practices on arable lands
® carbon capture activities in well-managed pastures in grassland areas or deforested lands
® reduce extensive soil erosion, acidification, loss of organic matter, and compaction
® bioenergy production on agricultural and cattle farms

Water
® Sustainable coastal management and fisheries
® rural and urban water supply

Energy
® energy conservation and efficiency
® renewable energy deployment; and
® hiofuel

Forest

® forest management practice for timber production

® recovery of degraded forestlands and protect existing forest

® minimize impact on forest fires and diseases

Transport

® reduce/avoid travel needs through better integration of land use, transport-planning
policies, and transport demand management measures

® shift from private vehicles to mass transit (BRT or rail) and/or to non-motorized
transportation

® improvement in cargo management and logistics

3. International Assistance and National Efforts in Combating Against
Climate Change

The small island developing states of the Caribbean are particularly impacted by climate change,
which will disrupt their natural resource base, and core economic activities including tourism and
agriculture. Tackling such problems demands considerable resources, and access to climate
finance is crucial for the region.

Latin America and the Caribbean together currently receive a relatively small amount of
international finance from bilateral and multilateral climate finance initiatives. A total of $930
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million has been approved within the region between 2004 and October 2011 through dedicated
climate funds.

Five countries within the region receive the majority of climate finance: Brazil ($94 million),
Mexico ($54 million), Peru ($32 million), Colombia ($25 million), and Chile ($ 18 million). In
Caribbean countries, adaptation programs are now getting underway; however to date only $2.4
million appears to have been disbursed to climate change projects in small island developing
countries.

Below summarize international assistance and national efforts in combating climate change for
SIDS in the Caribbean through major climate finance facilities.

a) Adaptation Fund

The Adaptation Fund is a financial instrument under the UNFCCC and its Kyoto Protocol (KP) and
has been established to finance concrete adaptation projects and programmes in developing
country Parties to the KP, in an effort to reduce the adverse effects of climate change facing
communities, countries and sectors. The Fund is financed with a share of proceeds from Clean
Development Mechanism (CDM) project activities as well as through voluntary pledges of donor
governments. The share of proceeds from the CDM amounts to 2% of Certified Emission
Reductions (CERs) issued for a CDM project activity.

In the region, Jamaica is the only country with ongoing project finance through Adaptation Fund.
The table presents a list of the projects under Adaptation Fund for SIDS in the Caribbean region.

Start | Approved Disbursed

Project Focus Country
Year US$ million

Enhancing the Resilience of
the Agriculture Sector and
Coastal Areas to Protect Adaptation Jamaica 2011 0.03 0.03
Livelihoods and Improve
Food Security

b) Global Environmental Facility Trust Fund

The Global Environment Facility Trust Fund supports the implementation of multilateral
environmental agreements, and serves as a financial mechanism of the United Nations
Framework Convention on Climate Change. The GEF also administers several funds established
under the UNFCCC including the Least Developed Countries Trust Fund (LDCF), the Special
Climate Change Trust Fund (SCCF) and is interim secretariat for the Adaptation Fund.

The table presents a list of GEF projects funded for SIDS in the Caribbean under GEF 4, GEF 5
(Climate Change Focal Area). The GEF Trust Fund is replenished every 4-years started from
1994. GEF 4 covers the period 2006-2010 and GEF 5 the period 2010-14. Although GEF 4 has
been closed, funding approved is still being disbursed.
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Project

Focus

Country

Start
Year

Approved

Disbursed

US$ million

GEF 4

Promoting Sustainable
Energy in the Bahamas

Mitigation - general

Bahamas

2010

Sustainable Energy
Framework for Barbados

Mitigation - general

Barbados

2010

Emergency program for
solar power generation
and lighting for Haiti, as
a consequence of the
Earthquake in Port au
Prince

Mitigation - general

Haiti

2010

Small Scale Hydro Power
Development in Haiti

Mitigation - general

Haiti

2010

0.98

0.98

LGGE Promoting Energy
Efficiency and
Renewable Energy in
Buildings in Jamaica

Mitigation - general

Jamaica

2010

2.36

GEF 5

Stimulating Industrial
Competitiveness
Through Biomass-based,
Grid-connected
Electricity Generation

Mitigation - general

Dominican
Republic

2012

1.3

Further, the most recent GEF Council approved a Work Program of 84 projects and two
programmatic approaches amounting to US$667.26 million in GEF project grants,

Among specific projects, the GEF will fund a regional project involving Antigua and Barbuda,
Barbados, Cuba, the Dominican Republic, Grenada, Jamaica, St. Kitts and Nevis, St Lucia, and St.
Vincent and Grenadines, for the implementation of Integrated Land, Water, and Wastewater
Management in Caribbean SIDS with a US$20 million grant. The project aims to accelerate the
achievement of global targets on access to safe and reliable water supplies and improved
sanitation, and address adaptation to climate change.

c¢) Pilot Program For Climate Resilience (PPCR)
The Pilot Program for Climate Resilience (PPCR) is a targeted program of the Strategic Climate
Fund (SCF), which is one of two funds within the Climate Investment Funds (CIF) framework.

The PPCR aims to pilot and demonstrate ways in which climate risk and resilience may be

integrated into core development planning and implementation by providing incentives for
scaled-up action and initiating transformational change.
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Over the last year the Pilot Program for Climate Resilience (PPCR) of the CIFs has been

increasingly active in the region.

The PPCR is designed to provide programmatic finance to

strengthen resilience; for Bolivia $86 million was recently approved, using a national resilience
plan as the basis for programming. The PPCR is also supporting a regional program in the
Caribbean based on pilots in Dominica, Jamaica, Haiti, Grenada, St Lucia, St Vincente, and the
Grenadines with $33 million of approved funding. Although the majority of PPCR projects are
supported through grants, a large volume of this financing will be provided in the form of loans.
The table presents a list of the projects funded under PPCR for SIDS in the Caribbean.

Project

Focus

Country

Start
Year

Approved | Disbursed

US$ million

design of national
Strategic Programs for
Climate Resilience (SPCR)
(phase 1 funding)

Adaptation

Dominica

2011

0.31 0.07

Building National Climate
Resilience, One Person,
One Household, One
Enterprise, One
Community, One Sector at
a Time (project
preparation grant)

Adaptation

St Lucia

2011

0.75 0

Disaster vulnerability and
climate risk reduction
project

Adaptation

Grenada

2011

16.41 0

Disaster Vulnerability and
Climate Risk Reduction
Project

Adaptation

St Vincent
&
Grenadine

2011

10 0

design of national
Strategic Programs for
Climate Resilience (SPCR)
(phase 1 funding)

Adaptation

Grenada

2010

0.27 0.27

design of national
Strategic Programs for
Climate Resilience (SPCR)
(phase 1 funding)

Adaptation

Jamaica

2010

0.51 0.38

design of national
Strategic Programs for
Climate Resilience (SPCR)
(phase 1 funding)

Adaptation

St Lucia

2010

0.32 0.2

design of national
Strategic Programs for
Climate Resilience (SPCR)
(phase 1 funding)

Adaptation

St Vincent
&
Grenadine

2010

1.414 0.19
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Furthermore, the PPCR committee endorsed $10 million for the Caribbean region to enhance
hydromet and climate information services, implement adaptation measures in key sectors, and
synchronize the strategic programs for climate resilience of six PPCR pilot countries: Dominica,
Grenada, Haiti, Jamaica, St. Lucia and St. Vincent, and the Grenadines and $10.6 million for the
Pacific region to strengthen integration and implementation of climate change adaptation and
disaster risk reduction measures in 14 Pacific island countries.

Three national strategic programs for climate resilience were also endorsed under the PPCR: $14
million for the Kingdom of Tonga to facilitate capacity building, establish national climate
financing and small grants schemes, and improve resilience of coastal ecosystems and critical
infrastructure; $16 million for Dominica to develop climate financing schemes and boost resilience
in agriculture and community welfare.

d) Scaling-Up Renewable Energy Program in Low Income Countries (SREP)

The Scaling-Up Renewable Energy Program in Low Income Countries (SREP) is a targeted
program of the Strategic Climate Fund (SCF), which is one of two funds within the Climate
Investment Funds (CIF) framework.

The SREP was designed to demonstrate the economic, social and environmental viability of low
carbon development pathways in the energy sector in low-income countries. It aims to help
low-income countries use new economic opportunities to increase energy access through
renewable energy use. Currently, there is no ongoing SREP program in the Caribbean, however,
there are five programs exist in neighbouring Honduras, as presented in the table.

. Start | Approved | Disbursed
Project Focus Country —
Year US$ million
Grid connected RE e
Mitigation -
Development Support eneral Honduras 2011 0 0
(project preparation grant) :
Grid connected RE
Development Support Mitigation -
P p,p g Honduras 2011 0.4 0
(ADERC)-generation general
(project preparation grant)
Investment Plan Mitigation -
, Honduras 2011 30 0
Implementation Grant general
Investment Plan Mitigation -
. Honduras 2011 0.37 0
Preparation Grant general
Sustainable rural L
L . Mitigation -
energisation (project eneral Honduras 2011 0.3 0
preparation grant) g

e) Sustainable Energy and Climate Change Initiative (SECCI)
The Inter-American Development Bank (IDB) is a key player in the region, both as an
implementing agency for Clean Investment Fund projects and in its own right. In 20086,
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Sustainable Energy and Climate Change Initiative (SECCI) was established by IDB with funding
from international donors such as Spain, Germany, Italy, Finland, United Kingdom and Japan).
The purpose of the funds is to finance activities under SECCI, aiming at expanding investment in
renewable energy and energy efficiency technologies, increasing access to international carbon
finance, and the mainstreaming of adaptation to climate change into the policies and programs
across sectors in Latin America and the Caribbean.

f) Programs/project funded by bilateral donors

- Fast-start finance provided by the Japanese Government

In December 2009, Japan announced the assistance of approximately USD 15 billion including
public and private financing developing countries in the world, of which public finance comprises
approximately USD 11 hillion, for developing countries up to 2012 to address climate change,
announced as the “Hatoyama Initiative”.

This Fast-Start Finance aims to assist developing countries, especially those making efforts to
reduce GHG emissions as well as those which are vulnerable to the negative impacts of climate
change, taking into account the developments in the international negotiations and the state of
Japan’s reconstruction. The table presents a list of fast-start finance provided to SIDS in the
region by the Japanese government up to 2012.

. Start | Approved | Disbursed
Project Focus Country —
Year US$ million
The Project for the
Rehabilitation of the East )
Adaptation Guyana 2011 2.21 n/a
Demerara Water
Conservancy
Legal System and
Regional Coordination on | Mitigation Saint Lucia 2010 0.01 n/a
Solid Waste
The Project for irrigation St.
system for promotion of | Adaptation Christopher 2010 0.09 n/a
Cotton production and Nevis

- International Climate Initiative by the Government of Germany

The International Climate Initiative (ICI) funded by the government of Germany finances climate
projects in developing and newly industrialised countries, as well as countries in transition
economies. The ICI focuses on promoting a climate-friendly economy, measures for climate
change adaptation and for the preservation or sustainable use of carbon reservoirs/Reducing
Emissions from Deforestation and Forest Degradation (REDD).

ICI plays increasingly important roles in the region. The table presents major activities
supported by ICI in the region.
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. Start | Approved | Disbursed
Project Focus Country —
Year US$ million
Ecosystem adaptation for
subsistence farmers, Costa Rica,
smallholders and coffee Adaptation Guatemala, 2012 3.93 n/a
farmers in communities in Honduras
Central America
Supporting Costa Rica's S
. Mitigation - .
climate-neutral strategy eneral Costa Rica 2012 4.45 n/a
(Costa Rica) g
Climate risk adaptation and Jamaica, St.
insurance in the Caribbean Lucia,
(Jamaica, St. Lucia, Adaptation Grenada, 2012 2.58 n/a
Grenada, Belize and Belize and
Guyana) Guyana
Tropical Forest e Brazil,
L . Mitigation -
Conservation in the Guiana REDD Guyana, 2009 3.375 n/a
Shield Ecoregion Suriname
Mitigation St. Vincent
Bioenergy in the Caribbean g and the 2008 0.409 n/a
general ,
Grenadines

- U.S. Agency for International Development (USAID)

A large portion of U.S. climate support is provided to developing countries through multi-regional,
regional, and bilateral programs, principally supported by USAID. This assistance is targeted to
help the most vulnerable countries adapt to climate impacts and to partner with countries with
significant opportunities to mitigate their emissions. In Fiscal 2011, USAID provided bilateral
and regional assistance programs to 26 countries in the region including 12 SIDS. Examples of
the bilateral programs newly approved in 2011 are:

In Barbados, US$ 2.3 million was invested for improvement of its strategies to adapt climate
change. The program also supports activities in water management for flood prevention along
the west coast of the island.

In Dominican Republic, US$1.5 million was invested for a program to identify climate change
impact on coastal and agricultural resources and associated livelihoods. Also US$1.2 million was
invested in the USAID-Dominican Republic Sustainable Tourism Alliance to promote climate
adaptive measure for tourism sector. Furthermore, more than US$200,000 is provided to
strengthen adaptation to climate change impacts by forming water conservation coalitions in
major river watersheds.

In Haiti, US$1.8 million to initiate feasibility studies for developing wind and solar energy for

industrial park. Also, US$1 million was invested on sustainable agricultural development to
decrease the risk of flooding in the Port-au-Prince and St. Marc development corridors.
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Furthermore, US$500,000 was invested to integrate climate change considerations into
agricultural sector to identify crops that are more resilient to climate impact.

In Jamaica, US$3.0 million was invested to improve resilience to climate change impacts on the
agricultural sector.

USAID also extended some regional programs benefiting a number of countries including SIDS in
the region such as through Amazon Forest Sector Initiative (US$4.0 million), Reducing Risks to
Human and Natural Assets Program (US$1.7 million), Support to the Caribbean Institute of
Meteorology and Hydrology (US$1.3 million), Adaptation Assistance to Caribbean nations

(US$ 1.0 million), etc.

- Guyana REDD Investment Fund
Guyana has been active in efforts to pilot new approaches to REDD+. They have established their
own national fund for REDD with support from the government of Norway.
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26


http://www.google.co.jp/url?sa=t&rct=j&q=Asia-Pacific+Climate&source=web&cd=2&ved=0CGQQFjAB&url=http%3A%2F%2Fcsiro.au%2Ffiles%2Ffiles%2Fp9xj.pdf&ei=m8_VT6qWJ-ygmQWT4OT4Ag&usg=AFQjCNG4AWY6ZkpbZKSTGt72HTCFyN1L7g&cad=rja
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231. HATF

Guyana

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

While Guyana is a net sink country for greenhouse gases, it is very vulnerable to the impacts of
climate change. These impacts have been predicted as having the largest effect on Guyana’s
water supply, its energy sector, and its agricultural sector.

Adapting to the impacts of climate change will require substantial financial and technical
assistance. The overall goals of adaptation are to promote sustainable development and to
reduce vulnerability. Sustainable development will entail ensuring economic development of all
administrative regions, protection of the environment and equitable distribution of the wealth of
the nation. Reduction of vulnerability will require minimizing of the risks of the impacts, reducing
economic losses and alleviating hardships while building the institutional response mechanisms
for detecting and warning of the signals of the impacts and for responding to emergencies and
other activities required to address vulnerable ecosystems. There is also a need for
strengthening governmental capacity as well as capacity of local communities.

2. Summary on climate change related issues in the country
® Climate change policy

Guyana ratified the United Nations Framework Convention on Climate Change (UNFCCC) on 29
August 1994 and the Kyoto Protocol on 5 August 2003, and submitted their first National
Communications Report on 16 May 2002. The National Climate Committee (NCC), comprising
several governmental agencies, the University of Guyana (UG) and the Guyana Manufacturers
Association (GMA), established a National Task Force that prepared the Initial National
Communication and the Action Plan under the guidance of an international consultancy. Several
Workshops and working group and Task Force meetings were held in order to train local resource
personnel, and to prepare the several chapters of the two reports. The base year for the Initial
National Communication is 1994.

The Guyanese policy framework on Climate Change is not in place at the national nor at the
sectoral levels. The National Development Strategy (NDS) should be supplemented with related
policies regarding implementation of the Convention in Guyana. The policy and legal
foundations should provide guidance on the administrative framework, which will emerge.

As outlined in the Guyana Climate Change Action Plan’s policy section, the objective is to create
the legislative environment to ensure that climate programmes are directed from:

e  Specific economic and technological opportunities and restrictions,

e Ideas on governance in relation to environmental policy as well as relationships between the
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State, the market and civil society
e  Macro-socio economic policies such as the NDS

Guyana’s EPA ACT does not detail adequately, policy with regards to global warming and
anthropogenic climate change. Particularly, it needs to include adequate policy direction for the
commitments that Guyana must address under the UNFCCC and the direct beneficial actions
under the Kyoto Protocol. The National Environmental Action Plan (NEAP) is also very short on
policy direction with regards to climate change, vulnerabilities and responses to the adverse
effects of climate change and how to deal with opportunities, which will arise from the negotiation
process.

There is also no policy direction for dealing with conflicts arising from implementation of the
various Conventions and Protocol relating to the environment in general and the atmosphere in
particular. These shortcomings must be addressed through legislation in order to promote
coordinated and effective implementation of climate change programmes.

® National efforts/measures against climate change

Guyana'’s efforts to respond to the commitments under the conventions will necessarily have to be
in the form of adaptation and mitigation measures. However, these will not be achieved unless
public awareness, capacity building, information sharing, and the right policy, legislation and
financial measures are put in place.

The National Development Strategy of Guyana was tabled in Parliament in July, 2000. It was a
policy framework for the period 2001 to 2010 and had the following objectives:

e attain the highest rates of economic growth that are possible;

e eliminate poverty in Guyana;

e achieve geographical unity;

e  attain an equitable geographical distribution of economic activity; and

e  diversify the economy.

In achieving these objectives, the Strategy emphasized the important role of environmental
conservation as a prime consideration. The principles of precautionary actions and generational
responsibilities were seen as environmental philosophies on which socio-economic development
would proceed. While the Strategy made no direct mention of global warming, climate change
and impacts in Guyana, the general theme of environmental problems, especially in the coastal
zone, addressed some of the problems associated with global warming.

It is therefore necessary for the Climate Change Action Plan to be seen as an important
supplement to the Strategy and for socio-economic development programmes to take into
consideration the activities which have been included in the Action Plan.

Office of Climate Change in the Office of the President of Guyana is designated national authority

for CDM. Guyana has one bagasse cogeneration CDM project registered. The project has funded
by the Community Development Carbon Fund of the World Bank.
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3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

The Convention requires Parties to make periodic reports on national inventory of greenhouse
gases. Guyana utilized the IPCC Revised 1996 Guidelines for National Greenhouse Gas
Inventories and considered carbon dioxide, methane, nitrous oxide, non-methane volatile organic
compounds, carbon monoxide and nitrogen oxides in its inventory. 1994 was taken as the base
year for Guyana.

The GHG Inventory was done on a sector basis for Energy, Industrial Processes, Agriculture, Land
Use Change and Forestry and Waste. The Solvents sector was not considered since the IPCC

methodology for this sector was not yet available.

Table 1: CO2 emissions and removals ( Gg ) by sectors for Guyana, 1994

Greenhouse Gas Source and Sink Categories CO02/Emissions C02/Removals
Energy 1,446 0

Industrial Processes 0 0

Agriculture 0 0

Land- Use Change and Forestry (2530.88) -26, 664.47*
Waste N.E. 0

Total National Emissions and Removals 1446 -26, 664.47*
Memo Items

International Bunkers 28 0

C02 Emissions from Biomass 1200 0

Table 2: Non- CO2 emissions (Gg) by sectors, 1994.

Emissions (GQg)
Greenhouse Gas Source and Sink Categories | CH4 N20 NOx CcoO NMVOC
Energy 0.72 0.06 10.66 | 44.51 | 6.27
Industrial Processes 0 0 0 0 16.24
Agriculture 40.95 1.16 4.04 6721 |0
Land- Use Change and Forestry 1.77 0.05 1.93 95.27 |0
Waste 1.20 0.05 0 0 0
Total National Emissions 50.64 1.32 16.63 | 207.73 | 22.51
Memo Items
International Bunkers 0 0 0
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SUMMARY AND CONCLUSIONS

Based on the inventory of GHG for Guyana for the reference year 1994, and the years preceding
and following, it is evident that insofar as CO2 Emissions and Removals are concerned, Guyana
can be considered as a Net Sink Country, namely removals (-26,664.47 Gg) greatly exceed
emissions (1,446 Gg) in 1994, resulting with a removal balance of (-25, 218 Gg) for CO.,.

Furthermore, CO, removals, which are largely due to absorption by its vast tracts of luxuriant
tropical forests, are calculated based on the relatively small (13.8 % in 1998)
anthropogenically-impacted fraction of the total forest area (16,450,000 ha). Guyana can
increase its CO, sink capacity, through consideration of its total forest area, if it can justify the fact
that its policies on forest conservation and preservation, whether or not with carbon sequestration
in view, are an anthropogenic act.

As shown in the inventory, CO, emissions derived mainly from fuel combustion activities in the
Energy sector. Any mitigation effort by Guyana can therefore focus on the activities in this sector.
Non-CO, emissions in Guyana are relatively small. CH, emissions for instance derive mainly from
rice cultivation and enteric fermentation in animals and manure in the Agriculture sector (40.95
Gg in 1994).

CO, the only other non-CO, gas of note is emitted by the Energy (45 Gg), Land Use Change and
Forestry (68 Gg) and the Agriculture (95 Gg) sectors in 1994. Guyana's mitigation efforts can
therefore be directed at the activities in these sectors.

The national inventory was calculated using rough estimations due to the lack of adequate activity
data, and applying indirect default emission factors. Guyana needs to develop the capacity to
prepare emission factors for local conditions so that uncertainties in future inventories may be
reduced.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Guyana has not submitted its NAMA plan.

® Mitigation Options

Mitigation analysis involves the development of programs related to sustainable development in
the context of Climate Change and to the development of methodologies for assessing mitigation
measures and of policy options for implementing adaptation/mitigation alternatives that shall
allow Guyana to abate the increase in GHG emissions and to enhance their removal by sinks.

As was seen in the GHG Inventory section above, the major economic sectors that contribute to
GHG emissions in Guyana are the Energy sector, mainly in CO2 emissions through energy use and
transportation, and the Agriculture and Waste sectors, which contribute mainly to CH4 emissions.
As for GHG removals; the Forestry sector is the major sink for CO2. Accordingly, Guyana should
focus its Greenhouse Gas Mitigation (GHGM) efforts on these sectors. However, these mitigation
efforts would call for resources, both technical and financial, that Guyana may not have. There
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would therefore be the need to actively solicit and pursue international funding agencies such as
the Global Environment Facility and the World Bank.

The following projects may be identified as possible avenues to help Guyana reach its objectives
insofar as GHGM is concerned.

(1) The major contributor to GHG emissions in Guyana is the energy sector. In 1994, this sector
emitted 1446 Gg of CO, where the energy industries sub-sector accounted for 602 Gg or 42% of
emissions.

In the short term then, Guyana should actively pursue measures aimed at retrofitting its existing
power plants so as to reduce CO, emissions and trace gases from the energy industries sector.

In the medium and long term, the development of alternative non-fossil and renewable energy
sources may also be worthwhile. With its abundance of rivers and natural waterfalls Guyana has
huge potentials for hydropower generation. Unfortunately, most of the potentially viable sites,
such as at Moco-Moco, Tumatumari and Amaila, are located in the interior far from the coastal
markets. If this sector is to be further developed projects related to transmission losses
reduction or the development of new hydropower schemes closer to the Coastal Region may have
to be targeted. Alternatively, projects related to the exploitation and use of other sources of
non-fossil renewable energy, such as solar power and wind energy, costs permitting, in the
Coastal Region may be evaluated.

(2) Another major GHG in Guyana is CH, emissions from rice paddies. Guyana is an important
producer of rice and it is one of the major contributors to GDP. In 1994, CH, emissions from rice
paddies amounted to 22.33 Gg. Guyana may therefore choose to mitigate CH, emissions from
its rice paddies by looking at hybrids or upland varieties that emit less CH;. However, a pilot
research project has to be undertaken to ensure costs are not inflated and more importantly,
quantity and quality of yields are not compromised.

4. Adaptation and Vulnerability
® Vulnerability to climate change

Guyana, being a relatively large country with both a Tropical Coastal Marine Environment where
most of the population and economic activity are located and an interior Continental
Tropical/Equatorial Environment would be most vulnerable to climate change and impacts such as
sea level rise, especially in the coastal zone, and in the water resources, agriculture, forestry,
energy and health sectors.

It is evident that if anthropogenic climate change were to occur in the manner that
Atmosphere-Ocean General Circulation Model (AO-GCM)'s are predicting, several key sectors of
the Guyanese economy, including agriculture and forestry, can be adversely impacted. In the
forestry sector climate change would influence the distribution of forest species, with savannah
replacing more valuable forest stocks in the interior. This change in forest stocks would
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furthermore compromise the ability of Guyanese forests to act as a removal sink for excess
atmospheric CO2. In agriculture, the yields of sugarcane and rice, the two most economic crops,
risk losses under the warmer and, most likely drier, climate of the future.

Guyana's greatest vulnerability to climate change however, is the risk of flooding and inundation
deriving from sea level rise in the coastal zone. Most of Guyana's population and economic
activities are concentrated in this narrow, fragile, and currently stressed zone. The area is already,
for the most part, below the high tide water level. An increase in sea level of about 60 cm then,
as projected by AO-GCMs, would further exacerbate the vulnerability of this already fragile zone.

Policy decisions, backed by detailed studies into the response mechanisms required to adapt to
the adverse effects of climate change, will be required. These decisions ought to address the
direction in which coastal zone development will proceed in the future.

® Summary of National Adaptation Programme of Action (NAPA)

Guyana has not submitted its NAPA.

® Adaptation Options

Adaptation to climate change in Guyana will to a large degree depend on the extent and
magnitude of climate change impacts on the ability of physical and societal systems to cope with
expected climate changes. Effective adaptation will largely depend on the resilience of these
systems and the adaptive capacity of the people and Government of Guyana. The latter will
involve available financial and technical skills and the experience of the Guyanese people and
government. The process of adaptation is expected to be carried out by the government
(including local government), the general population and communities of Guyana, both urban and
rural.

The overall goals of Adaptation in Guyana are the promotion of sustainable development and the
reduction of vulnerability. Sustainable development will entail ensuring economic development
of all the administrative regions, protection of the environment and equitable distribution of the
wealth of the nation. Reduction of vulnerability will require minimizing the risks of the impacts,
reducing economic losses and alleviating hardships while building the institutional response
mechanisms for detecting and warning of the signals of the impacts and for responding to
emergencies and other activities required to address vulnerable ecosystems.

The following sectors have been identified as potential sectors in which to carry out adaptation
options: Coastal Zone Adaptation, Agriculture and Fisheries Adaptation, Water Resources
Adaptation, Energy Adaptation, Forestry and Land Use Adaptation, and Waste Adaptation.

ADAPTATION BY SECTORS

Coastal Zone Adaptation Options
In the short term then there is the need for anticipatory adaptation action in response to rising
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sea levels in Guyana. Where communities are likely to adapt to erosion, anticipation can be
important. The cost and feasibility of moving a house back depend on design and decisions
made when the house is built. The willingness of people to abandon properties depends in part on
whether they bought land on the assumption that it would eventually erode away or had assumed
that the government would protect it indefinitely. Less anticipation is necessary if the shore will be
protected. Nevertheless, some advanced planning may be necessary for communities to know
whether retreat or defending the shore would be most cost-effective.

In the medium term, adaptation to sea level rise in the coastal zone of Guyana may involve the
further fortifying of sea defences and the introduction of legislation relating to set-back limits so
as to reduce the vulnerability of the peoples and structures.

In the long term however, Guyana may have to choose between further fortifications of sea
defences or a more drastic population policy whereby peoples and infrastructures will be moved
inland, where even at 25 miles the land is at 74 ft above mean sea level (GD). Guyana's
population is relatively small and land space in the hinterland is abundant, although soils are
mainly sandy. However, the rich agricultural soils are found mainly in the low-lying coastal area.

Agriculture and Fisheries Adaptation Options

In the short term, one strategy to cope with the resulting mismatch between crop requirements
and the thermal resources available for growth would be the substitution of crop varieties with
greater thermal requirements. However, other characteristics of the growing season may place
constraints on the choice of substitutes. For example, moisture constraints due to high
evapotranspiration rates would restrict potential plant growth during the dry season.
Improvements in farm level management and farm productivity may also be a viable short-term
option for coping with the adverse effects of climate change in agriculture.

In the medium to long term, in addition to the farm level adjustments in management and
technology, a number of potential regional and national policy responses may also need to be
changed. Changes of land use to optimize production may be instituted. Because different crops
respond differently to changes of climate and to varying levels of fertilizer application under those
climates, any attempt to maximize output of each crop while minimizing production costs is likely
to identify quite different allocations of land to alternative crops under different climates.

Water Resources Adaptation Options

In the short term, adaptation to the adverse impacts of climate change in the water resources
sector may involve a number of water conservation measures, including metering, the use of time
runs where water supply may be staggered according to region or to sectors, the more efficient
use of irrigation water using advanced irrigation scheduling methods and the rationing of water
during extremely dry years.

As for the medium to long term, adaptation measures may include:

e Stricter water conservation techniques, collection of rainwater for potable and non-potable
use in the domestic/commercial/industrial sector, and the development of conservancies and
artesian wells in the inland/interior locations as a result of sea level rise and anticipated
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inland migration.

*  For agriculture use, stricter control and management of supply network, artificial recharge of
reservoirs from nearby rivers, removing sediments and weeds from reservoirs for more
storage capacity and cultivate crops that are salt-tolerant so as to re-use drainage water,
crops that use less water and crops that are commercially important and expensive.

e The relocation of fishing grounds and ponds, depending on the changes in water quality
brought about by climate change and sea level rise, the introduction of more salt tolerant
species and changes in consumer habits relating to acceptance of new species for local
consumption.

* Keeping reservoirs at lower head to reduce evaporation at hydropower sites, changing
releases to match other water uses and taking plants off in low flow times.

Energy Adaptation Options

In order to respond to the adverse effects of climate change in the energy sector, adaptation

measures in the short term may focus on:

e Energy conservation techniques practical in buildings (commercial/residential/public
buildings) such as reducing lighting in and around buildings when not in use or when it
Serves no purpose.

*  Purchasing fuel-efficient machines/equipment and efficient maintenance of same.

e Setting up and implementing a more efficient transportation plan.

e Continuing to set up micro-systems and mini-scales hydropower station in the interior
locations in selected areas to be developed.

e Continuing to promote co-generation of energy from using biomass resources (rice husk,
bagasse, sawmill waste, slash waste in forest etc) in the sugar, rice and forestry industry.

In the medium to long-term however, adaptation measures may focus on:

e Continuing to promote energy conservation measures/techniques in the different areas
(buildings, machines/equipment) as indicated in the short term options.

e Design and construct buildings to reduce the potential use of air conditioning as a result of
higher temperatures, thus save on energy e.g. ceiling insulation and glass that transmit less
radiation are areas that reduce cooling loads.

e  Transportation - use of a mass transit system in the cities and for linking centres of
commercial activities.

e Alternative sources of cheaper and less-polluting forms of renewable and sustainable energy
such as, further hydropower development and bio-mass co-generation, solar, wind, ocean
thermal and wave energy.

*  Reduce energy consumption for lighting by use of high efficient Energy Saving Lamps, etc.

Forestry and Land Use Adaptation Options

In the short term, adaptation measures may have to be focused on a redefined forest
management plan, addressing such concerns as a forest fire protection plan and stricter control of
logging practices, under the supposedly drier climate.

In the medium to long term, the forest management plan may have to be altered to
accommodate sustainable logging practices under the perturbed climate. These will include
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well-planned logging practices that ensure re-growth of the forests, regular monitoring of forest
species to detect changes in mix of species and appropriate remedial action and policy changes,
such as dredging if water levels are too low, that will facilitate the riverine transport of logs.

Waste

In the short term then, adaptation measures should focus on improved waste disposal
management plans, including the creation of more managed waste sites, especially in urban
areas, and the implementation of waste reduction measures, namely reducing consumption and
recycling and reusing products.

In the medium and long term however, waste management plans should also include sewage
treatment and wastewater recycling that is not only beneficial to human health, but may also be
linked to adaptation measures in the water resources and agriculture sectors.

It is evident then, that Guyana may be very susceptible to the adverse effects of climate change,
especially of sea level rise. Key sectors of its economy including agriculture and forestry may need
to respond to the adverse effects of climate change. The coastal zone of Guyana, where most of
the people live and where most of the economic activity is concentrated would be extremely
vulnerable to sea level rise. Proactive and purposeful adaptation strategies, with short and long
term planning horizons, and on a sectoral basis, would be required to reduce the adverse impacts
of climate change and sea level rise. Capacity building is seen as crucial to adaptation. The
country must maintain the capacity to detect, plan and respond to the adverse impacts.

5. Key industries and economic activities

The Guyanese economy exhibited moderate economic growth in recent years and is based largely
on agriculture and extractive industries. The economy is heavily dependent upon the export of
six commodities - sugar, gold, bauxite, shrimp, timber, and rice - which represent nearly 60% of
the country's GDP and are highly susceptible to adverse weather conditions and fluctuations in
commodity prices. Guyana's entrance into the Caricom Single Market and Economy (CSME) in
January 2006 has broadened the country's export market, primarily in the raw materials sector.
Guyana has experienced positive growth almost every year over the past decade. Inflation has
been kept under control. Recent years have seen the Government's stock of debt reduced
significantly - with external debt now less than half of what it was in the early 1990s.

Chronic problems include a shortage of skilled labour and a deficient infrastructure. Despite
recent improvements, the government is still juggling a sizable external debt against the urgent
need for expanded public investment. In March 2007, the Inter-American Development Bank,
Guyana's principal donor, cancelled Guyana's nearly $470 million debt, equivalent to 21% of GDP,
which along with other Highly Indebted Poor Country (HIPC) debt forgiveness brought the
debt-to-GDP ratio down from 183% in 2006 to 120% in 2007. Guyana became heavily indebted
as a result of the inward-looking, state-led development model pursued in the 1970s and 1980s.
Growth slowed in 2009 as a result of the world recession, but picked up in 2010-11. The
slowdown in the domestic economy and lower import costs helped to narrow the country's
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current account deficit, despite generally lower earnings from exports.

6. National development strategy

The objectives of the National Development Strategy which would provide a policy framework and
a set of guidelines for the country’s development during the first decade of the twenty-first
century must therefore provide a blueprint for the attainment of a wide-ranging set of objectives.

First and foremost, a strategy which would lead to the attainment of the highest rates of
economic growth that are possible in the time-frame of the NDS must be formulated. This is an
imperative. The other developmental objectives of the strategy would be, in large measure,
dependent upon rapid economic growth.

The second objective of the strategy is that of poverty alleviation. In addition to the direct
concerns for the plight of the most disadvantaged groups, the well-being of all societies depends
upon significantly enhancing the living standards of the poor. The attainment of this objective
would require not only massive investment in basic services such as health, education, water and
housing, but also the formulation and implementation of effective programmes to place low
income families on a self-sustaining path of betterment, programmes that are based on
well-designed packages of incentives.

The third objective of the NDS may be described as the achievement of geographical unity. In
effect, this means integrating the country spatially so that all its regions can become full partners
in every sense. This is a matter of the highest national priority, given the present difficulties and
costs of internal transport, and the fissiparous tendencies which appear to be growing in
Guyanese society. Its urgency is attested to by the facts that several hinterland areas, in which
Portuguese is commonly spoken, have more extensive relations with Brazil than with the rest of
Guyana; and that Venezuela has unconcealed pretensions to a large part of Guyana’'s territory.
The attainment of this objective would, also, of course, lead to the penetration of the interior and
to a more rational distribution of the country’s population.

The fourth objective, to a great extent, complements the third. It is the equitable distribution of
economic activity. Its primary purpose is the removal of the disparities in income and economic
activity among the regions, and the support of the process of shifting the country’s population
from the coast to the hinterland.

Fifth is the objective of diversifying the economy. The country cannot continue to depend on a
narrow economic base, especially one that is so dependent on preferential agreements and tariffs.
It is therefore necessary to diversify within the agriculture sector; to extend the range of
economic activity to include agro-based industries; and perhaps of most importance, to adapt and
apply cutting-edge technology wherever feasible in our country. The argument is that a
developing country such as Guyana need not be condemned to repeat the technological learning
process that the industrialised nations have passed through. It must attempt to bridge the gap.
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To summarise, the objectives of the National Development Strategy are:

1. the attainment of the highest rates of economic growth that are possible, by the year 2010;
2. the alleviation of poverty;

3. the attainment of geographical unity;

4. the equitable geographical distribution of economic activity; and

5. the diversification of the economy.
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23.2. FYNRR

Kiribati

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

The Republic of Kiribati is among the most vulnerable countries to adverse impacts of climate
change and accelerated sea-level rise. Kiribati people sense their being very vulnerable to sea
level rise, which explains the continuing efforts made by the nation to participate in global action
programmes to address climate change and its adverse impacts.

There is a growing sense in Kiribati that they should do what they can to mitigate and adapt to
impacts of climate change. The strategies identified are in the energy sector, adoption of more
appropriate technologies, upgrading of existing energy generation to more efficient level, and
introducing steps necessary to reflect environmental costs in the production and distribution of
goods and services. For adaptation strategies, the sectors considered important are coastal
zone, water resource, agricultural systems and public health.

2. Summary on climate change related issues in the country
® Climate change policy

Kiribati ratified the United Nations Framework Convention on Climate Change (UNFCCC) on 7 Feb
1995 and the Kyoto Protocol as of 7 Sep 2000, and submitted their first National Communications
Report 24 November 2000. Kiribati government undertakes its climate change activities in
collaboration with SPREP and other regional partners. This has to be the strategy because of
Kiribati special circumstances, a small island state of low lying atolls, and least developed.

Kiribati is vitally concerned about impacts of global climate change and the need to monitor these
impacts. Recognising that this is a global problem to be addressed at the international level, and
yet sensing its vulnerability to the impacts from sea-level rise as a low lying and least developed
atoll country, Kiribati decides to participate in international forums addressing the wide ranging
issues on climate change. It is desirous too to build up its national capability to deal with any
adverse impacts. The objective of socio-economic development planning is to generate a
sustained, real rate of economic growth, which should be seen against the recognition of global
warming and sea-level rise (National Planning Office, 1997).

Kiribati government is enacting a framework law on the management of the local environment,
establishing a responsible authority, procedures and mechanisms for public participation in the
management, ensuring further that socio-economic development is on sustainable path, and
making a commitment to implement any international or regional conventions and agreements on
the global environment of which Kiribati is a party.
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® National efforts/measures against climate change

Kiribati attended some of the first meetings of the IPCC which led up to the production of the first
IPCC Assessment Report in 1990. It was also represented at the Ministerial level at the Second
World Climate Conference, and at meetings of the small island states on climate change and sea
level rise. Consistently, Kiribati has aired its serious concern about a bleak prospect for the
future that it now faces under climate change and sea-level rise scenarios.

Other small island states would not hope for a better future and this shared concern about the
future has led to the formation of the Alliance of Small Island States (AOSIS) and its recognition in
the INC and now the UNFCCC processes. Kiribati participated at the INC sessions, and continues
to do so in the UNFCCC Conferences and some of the meetings of the Subsidiary Bodies. The
costs of attendance at these meetings have normally been paid for from the UNFCCC Special
Funds, and at times by bilateral donors which in the past included New Zealand. It also continues
to participate at some of the conferences and workshops arranged by IPCC.

In 1993 Kiribati government formulated and adopted its first National Environmental
Management Strategy. One of the objectives is the protection of the natural resource base
through programmes which include vulnerability assessment and coastal zone management. It
should be noted that at the time, there were no clearly understood methodologies on how to
undertake a vulnerability assessment study. Equally there had not been a clear understanding in
Kiribati about coastal zone management, although certain laws contain provisions for designating
any part of the foreshores for the purpose of regulating, through permitting system, the removal
of beach materials. Furthermore, there are provisions on procedures for land reclamation
activities, and on land use planning.

A specific programme for climate change is the vulnerability assessment and coastal zone
protection which has these aims:- “a) To review works already done on Kiribati's vulnerability to
projected sea-level rise, and advance it to a level where it is possible for economic and resource
planners to generate appropriate coastal zone management strategies. b) To institute early
protection measures against coastal erosion through coastal vegetation establishment and
rehabilitation.” (Kiribati Government. 1994 p.26). As with all the programmes listed in the NEMS,
there was no funding to implement these activities in a systematic way.

Pacific Island Climate Change Assistance Programme (PICCAP), a regional programme, has
enabled Kiribati to produce their National Communications report. Public awareness programmes,
in the form of workshops, radio programmes, and a newsletter were also initiated. The aim is to
inform the public about climate change issues so that they can meaningfully participate at a
planned workshop to develop a national policy and action programmes to enhance adaptation,
and also to mitigate climate change.

Kiribati has not set up a designated national authority and does not have any CDM projects.
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3. Sustainable Development and Mitigation

National inventory of greenhouse gas

Kiribati’'s inventory of greenhouse gases will be regularly updated. But there are recognised
gaps in data, and there is not a centralized database with regular updating procedures.

Table 1: GHG emissions by Sector (Gg)

Year Gg

Co2 CH4 N20 NOx Co NMVO HFCs PFCs | SF6
Energy 1994 | 18.556 | 8.21E-07 6.77E-09 2.45E-07 8.62E-05 0.000 0.000 0.000 | 0.000
Industrial 1994 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000
Process
Solvent 1994 | Na
and Other
Product
Use
Agriculture | 1994 | 0 0.023214 8.4623E-06 | O 0 0 0 0 0
Land Use | 1994 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000
Change &
Forestry
Waste 1994 | 0.000 0.425 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000
Total 1994 | 18.556 | 0.4483924 | 8.46907E-06 | 2.44859E-07 | 8.62241E-05 | O 0 0 0

Please note that data relating to vegetation covers and land use change were not available, and
emission factors based on local conditions and different technologies in use in Kiribati were also
not available.
Waste disposal practices should be assessed for their contribution to the greenhouse gases
emissions and for their impacts on water sources and vector diseases.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Kiribati has not submitted its NAMA plan. However, as presented in the “Mitigation/Adaptation
Options” sections below, the National Communication of the country raises several mitigation
measures.

® Mitigation Options

Fossil fuels imported are for the types of the technologies and machineries that are in use in
Kiribati. Information on appropriate technologies is required so that practicable options for
transfers of those that are more efficient in terms of fuel consumption, and emission levels per
output could be encouraged through appropriate policies.

Import tariffs could be made to reflect preferences for cleaner machineries and type of fossil fuels.
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Currently there is no duty on home use kerosene, a negligible tariff rate is charged for aviation
fuels, a four cents Australian per litre is charged for diesel, and 12 cent per litre is charged for
motor spirit (gasoline). Furthermore, kerosene and gasoline are included in the price control
regulation. These policies need evaluation in terms of cost to the global environment that they
impute through the emission of greenhouse gases.

Electrification of urban Tarawa is supplied by two power plants with the total supply of 2.8 MW.
Power loss from the plant, distribution cable, and transformer is unavoidable. However on
occasions the plants emit smokes which indicates inefficiency with regard to the use of fuel.
Between 1990 and 1994 power losses have varied between 13.8% and 21.6%. Option for
mitigation that has been identified is energy saving at end uses.

It is also recognised that the electric grids were designed when demand was lower. Power
factors have also decreased especially over recent years, after 1994, which may imply that the
electricity may not be optimally produced.

Evaluation of the electricity generation system is also a mitigation option.

Reticulated water supply is provided for residents on South Tarawa and on Kiritimati. As a
conservation measure, water supply is rationed. In the past, consumers were charged for the
amount of water they used but maintenance and monitoring of the system had proved
problematic and was discontinued. Water meters and rates would provide better means of
monitoring consumption at the end use level.

Photovoltaic cell systems are used in some rural areas to provide lighting for community buildings
and some traditional houses. On some islands, solar pumps are installed to bring water from wells
located away from the village areas closer to the households. Solar water pumps are also
installed at the secondary schools in rural areas. This system has discouraged the inevitable
increase in the use of small power generators at the rural areas. Solar energy technology, its
development, and application should be encouraged.

In South Tarawa, the Public Utilities Board (PUB) has a monopoly in the generation and
distribution of electricity. The current policy is to encourage competition to supplement the
PUB’s supply (National Planning Office. 1997).

There is an increase in the number of vehicles running on the road. The number of private
passenger cars is increasing faster than the number of vehicles currently used for public transport.
Import tariffs for the former are higher than for the latter. However, the tariffs do not distinguish
between new vehicles and used vehicles. Tariffs could be made to reflect more of the
contributions that the different vehicles are expected to make to the greenhouse gas emissions.

Trees and plants that are recognised as being owned by landowners are well managed and
protected. But other trees and shrubs are freely exploited, or simply cleared, and are not
replanted. Grasses are normally weeded out as they are considered as waste. This traditional
attitude about cleaning is being discouraged through radio programmes and replanting of these

41



wild trees and shrubs is encouraged through biodiversity programmes. Public awareness
programmes to extend value systems to include environmental resources should contribute to the
mitigation of climate change.

Waste disposal in the urban area of South Tarawa is in the form of open dump. The site is
normally at the shoreline and in a number of cases waste streams disposed have been used as fill
materials for land reclamation. Open dumping and other engineering methods for managing
waste disposals would have different emission factors. Alternative forms of waste disposal could
produce less methane than open dumping.

Research on the atoll system and human activities, including agro-forestry, shore based fisheries
activities, and waste disposals should also provide knowledge leading to the recognition of other
potential options for mitigation.

4. Adaptation and Vulnerability
® Vulnerability to climate change

The atolls of Kiribati are most vulnerable to the impacts of climate change which include
accelerated sea-level rise. This is because of their small sizes, low lying topography, limited
resource endowment, and also because Kiribati is a least developed country. This implies that
these atoll systems would not be able to adjust to the adverse impacts of climate change and
sea-level rise without serious repercussions on the national socio-economic circumstances. It
also implies that some of the atolls would soon be unable to support human habitation. Sealevel
rise poses a serious threat to Kiribati. President Tito explains this sense in these words, “Our
hopes in celebrating a ‘Millennium in Harmony with Nature’ are being shattered by the failure of
the KYOTO Conference to give sufficient guarantee for a secure future in the next millennium for
low-lying islands like Kiribati” (Sawada, undated. p.5).

In several workshops at which climate change and sea level rise were presented as new factor to
take into account in planning for management measures for the atoll ecosystems, a persistent
guestion for which offered answers never satisfied participants was “what is Kiribati government
doing about climate change?” In truth, people in Kiribati get worried to hear climate change and
sea level rise, but are anxious to be able to do something for themselves. They do not think that
the Kyoto Protocol target of about 5% reduction of greenhouse gases on the 1990 level is
“sufficient for a secure future” for Kiribati.

Adaptation is taken to mean any activities that either reduces adverse impacts of the global
warming, or enhances any consequential adjustment of Kiribati peoples lifestyles to fit in with the
adverse impacts. IPCC has suggested three forms of adaptation to sea level rise. They are
accommodation, protection, and retreat. A fourth option should be external resettlement but this
is an option to signal the failure of the human race to have used and managed the global
environment wisely. Accommodation in Kiribati case would include internal migration, and this
option would depend on more detailed assessment of the varying degrees of the vulnerability of
the different atolls.
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Planning for adaptation is clearly complex. There are non-climatic factors which would either
adversely, or positively affect the ability of Kiribati people to adapt to yet climate change and sea
level rise scenarios. The former situation is more likely to be the case.

® Summary of National Adaptation Programme of Action (NAPA)

In its National Adaptation Programme of Action (NAPA), Kiribati builds upon these observations to
identify nine key areas in which adaptation action is required. These nine key areas include
implementation in the areas of:

e Freshwater—A water resources adaptation project; and a well improvement project to
improve public health;

e Coastal zones—A coastal zone management program for adaptation;

e Risk reduction and monitoring—A strengthening of climate change information and
monitoring program; upgrading of coastal defences and causeways; and upgrading of
meteorological services;

e  Marine resources—Coral monitoring, restoration and stock enhancement; and

e  Agriculture—Agricultural food crops development.

® Adaptation Options

The Initial National Communication to the UNFCCC released in 1999 describes the vulnerabilities
of the country, with a focus on the potential adverse impacts of sea level rise. The impacts
include brackish water invasions, coastal erosion and reduced groundwater quality and quantity.
Throughout the document, there in an emphasis on the melding of traditional practices in
agriculture and extreme weather event preparation. This report includes a list of projects planned
by the Kiribati government to address is adaptation needs, including (MESD, 1999):

e  Establishment of a climate change and sea level monitoring centre.
e Formation of an integrated coastal zone management plan.

e  Public awareness programming.

e  Education and training program.

e Research and information dissemination.

e  Technology transfers program.

e  Water supplies program.

e Alternative energy source program.

5. Key industries and economic activities

Kiribati economy is based on government expenditures, foreign aid, and on the service sector in
the country. There are few small manufacturing industries, and the import bill far exceeds the
export bill, which is based on copra and some fish products. Very little specialisation exists

within the small service and industrial sectors.

Gross domestic product is used as measure of national wealth. However, subsistence activities

43



and products, and those that do not enter into the formal market system are generally difficult to
value. There are traditional knowledge and skills forming the basis, together with natural
resources, for subsistence way of living and activities. Significant cultural sites have also
spiritual values but which are not subjective to evaluation based on monetary measure.

Comparison of GDPs at constant prices over the years from 1990 to 1995 indicates an annual
growth rate of about 3%, from $A40.6 million to $A49.2 million (National Planning Office. 1997).
Per capita GDP shows also an annual growth of about 2%, from $A567 to $A614.

Inter-annual fluctuations in the GDPs are largely explained by changes in copra world prices and
fishing licenses for distant water fishing nations. With the “Trade” sector, the primary sector is
second to Government expenditures in its contribution to the GDP. Contribution from private
housing sector has steadily increased which could reflect increased aspiration for western type of
housing than traditional housing. Transport appears to be steadily increasing.

The highest contributor to the GDP is government spending or the public sector. In other words,
the economy of Kiribati is dominated by the public sector. In 1990 the government expenditure
was 75.6% of the GDP, and in 1995 it was 89.3%. The increase is due to the increase in
expenditures in the social services. However, in terms of cash employment, the public sector
accounted for about 79% and 67% for the years 1990 and 1995 respectively. This drop might
indicate an increase in the private sector employment relative to the public sector.

Dependency of Kiribati on foreign aid for development is an important aspect of the economy,
particularly in financing trade deficits. Currently indebtedness is not a problem. However, in
recent years, foreign aid has been decreasing, and the contribution to GDP from this source is
also declining.

The only significant export commodities from Kiribati are copra, and fish. Copra production
increases from 4682 tons in 1990 to 13,159 tons in 1995, the highest production since 1979.
This might be a response to the high subsidy paid for copra since 1995. It also indicates that
there is real potential to increase copra production. On the other hand, the volumes of export of
fish and other marine products declined over the same period, and the annual import bill has
always been higher, creating annual deficits in the balance of trade, since independence and the
ending of the mining of phosphate from Banaba.

6. National development strategy

Kiribati economic development objectives are based on the national aspiration to increase the per
capita income of the people. This is a shift from the pre and early independence policy when the
objective was self reliance. Productive sectors and infrastructure, and rural development were

then given priority.

The current developmental objectives take greater account of the potential of human resource to
raise national productivity, and entrepreneurs acumen in developing the nation. Greater
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resources are being allocated to social services, in particular education, and there is less emphasis
on population planning. Restructuring of the economy is also being pursued.

These policies have implications for sustainable development. Adverse environmental impacts
and consequences of failures of the earlier policies are now being addressed, such as the
construction of openings to solid causeways. The current policies based on human resource
development and the restructuring of the economy would in future show their impacts, including
most likely an over exploitation of environmental resources. This means over exploitation of the
land as a living area and habitat for tree crops and vegetation, and of the marine areas as habitat
for marine living resources could both be avoided by taking stronger measures in the
management of the environment. At the same time immediate benefits from a cleaner
environment would be realised. Environmental considerations need to be integrated into
economic planning.

The first option would be to enact an environmental framework law, and to effectively implement
such laws. Kiribati government is processing an environmental Bill through parliament.
Environmental Impact Assessment process and pollution controls form important parts of this Bill.

More effort is needed to enhance Kiribati people’s awareness of their environment and climate
change issues. Furthermore, the level of awareness should be such that it will be possible to
redefine some of the motives of people in their activities that have direct impacts on the
environment.
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Cook Islands

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Although the Cook Islands’ green house gases (GHG) emissions are insignificant compared to the
rest of the world, the second GHG Inventory found emissions have increased with reliance on
fossil fuels for development. They now have targets for renewable energy to reduce this
dependence and are proud to say that they are now on a pathway towards a cleaner and greener
Cook Islands.

The Cook Islands’ most vulnerable sectors are coastal, marine, water, agriculture, biodiversity,
human health and socio-economic activities like tourism, pearl farming and agriculture. It is
clear that climate change is affecting the people, culture and ecosystems and the Cook Islands’
way of life. As a Small Islands Developing State with many low lying atolls, science indicates the
Cook Islands will see worsening climate changes. Significant adaptation efforts are required to
respond to this.

2. Summary on climate change related issues in the country
® Climate change policy

The Cook Islands ratified the United Nations Framework Convention on Climate Change
(UNFCCC) on 12 June 1992 and the Kyoto Protocol on 16 September 1998, to work together with
the international community to avoid dangerous climate change. The Cook Islands submitted
their first Nation Communications Report in 1999, and have just recently submitted their second
report (2NC) as of 12 April 2012.

While a Party to the Kyoto Protocol and to the UNFCCC, the Cook Islands has participated and
accessed multilateral funds provided under the Convention on regional and national climate
projects, many of which have been identified in its most recent and the previous National
Communication.

Nevertheless, the Cook Islands continue to incur a higher cost and burden for increasing impacts
of climate change. While addressing these impacts is a priority, the Cook Islands are constrained
severely through priorities to other key sectors, such as health and education. For its part the
Cook Island Government is moving toward a coordinated approach to addressing climate change
through legislative, policy, and sector level activities that in turn will assist it to cope with a
changing climate.

The Cook Islands does not yet have an overall climate change policy but this is being planned for

and is a priority in light of the scientific evidence presented in the Intergovernmental Panel on
Climate Change (IPCC) reports which state that climate change is happening and human activities
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are releasing more GHG than ever. Findings from the IPCC as well as those of national studies
presented in the National Communications Report indicate the resulting impacts of shifts in
climate elements like rainfall, temperature, wind, sea-level, increased frequency and intensity of
extreme climate events like cyclones and storm surges, and ocean acidification threaten the
ability of the Cook Islands to meet its sustainable development objectives.

Designing a comprehensive policy is a challenge because a range of domestic bodies are
responsible for drafting and influencing policy in relation to climate change and the
implementation of the Convention, but their resources are committed to other development
priorities. Impacts of climate change affect different sectors and no one agency has a core
function related specifically to climate change, although the National Environment Service (NES)
has led to date in terms of its responsibilities for multilateral environmental agreements under its
Act.

For this reason a functional review of climate change within government was undertaken as part
of the 2NC with additional support from the Government of Australia. This functional review was
conducted to see how institutional arrangements for climate change can be strengthened within
government and receive prominence in the national agenda. As a result, the Government of the
Cook Islands established Renewable Energy and Climate Change Coordination offices within the
Office of the Prime Minister in 2011. These Offices will start institutionalising and coordinating
climate change related activities and initiatives, drive policy work and facilitate implementation.

® National efforts/measures against climate change

The National Sustainable Development Plan (NSDP) strategies are national priorities and all sector
and government agencies planning is aligned to these strategies. While none of the Strategic
Goals explicitly reference climate change; several references are cross cutting across the goals.
Currently the NSDP, the National Environment Strategic Action Framework (NESAF), the
National Action Plan for Disaster Risk Management (NAPDRM), and the Renewable Energy Road
Map are under review, with preparation of the strategies to 2015 underway.

The Government of the Cook Islands has increased its focus on addressing climate change since
the Initial National Communication to UNFCCC (INC), including through engagement of an
enhanced multistakeholder climate change country team, more active participation in
international negotiations, national capacity building and awareness raising, and recently the
establishment, within the Office of the Prime Minister, of new coordination offices for renewable
energy and climate change. Local Non-Government Organisations (NGOs) have also increased
their involvement in climate change related activities. A number of externally supported pilot
projects and planning activities have been undertaken since the INC.

The Cook Islands has not set up its designated national authority and does not have any CDM
projects.
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3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

The Cook Islands Inventory for Greenhouse Gases has been calculated for the year 2000-2006
using the 2006 IPCC Guidelines. The Cook Islands currently emits 69,574 t CO2-e. This is a
34% increase from the first inventory which was published in 1999 and covered emissions for
1994.

This increase reflects the growth in the economy with the main drivers being tourism and
transport sectors leading to an increase in demand on energy use. Emissions in the energy
sector increased more than other sectors. The Cook Islands Industrial Sector has changed little
since the INC, as the Cook Islands is a service oriented economy rather than industrial. There
were some significant reductions in the land use emissions sector due to the introduction of the
Rarotonga and Aitutaki managed landfills in 2003 which replaced open burning. Since the 2006
inventory overall emissions are likely to have continued to increase, however there are capacity
limitations to collecting the data and conducting the GHG analyses more regularly.

Table 1: GHG Emissions by Sector (Gg)

Greenhouse gas | CO2 CO2 CH4 N20 co NOX NMVOC | SO2
source and sink Emission | Removals | (Gg) (Gg) (Gg) (Gg) (Gg) (Gg)
categories s Gg (Go)

Total National 55.18 -166.97 0.33 0.0160 1.65 0.32 0.33 0.0742
Emissions and

Removals

1 ENERGY 54.45 0.0078 | 0.0015 1.65 0.32 0.31 0.0740
2 INDUSTRIAL 0.59 NE NE NE NE 0.0113 | NE
PROCESSES AND

PRODUCT USE

3 AGRICULTURE, | 0.00425 -166.97 0.17 0.01118 NE NE NE NE
FORESTRY AND

OTHER LAND

USE

4 WASTE 0.1383 0.0000 0.1516 | 0.0033 0.0002 | 0.0003 0.0002
5 OTHER NE NE NE NE NE NE NE

Key: NA = not applicable, NE = not estimated, NO = not occurring

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan
The Cook Islands has not submitted its NAMA plan. However, as presented below and in the
“Mitigation/Adaptation Options” sections below, the National Communication of the country raises

several mitigation measures for the country.

An effective greenhouse gas emissions mitigation strategy has to confront a number of
institutional barriers. There is a need for some policy changes in order to improve the enabling
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framework for renewable energy and energy efficiency investments and for improved
management of municipal and agricultural wastes.

Policies needed include:

e Inclusiveness of major stakeholders in relevant strategic discussions and implementation
committees;

e Definition of role of private sector as provider of technology and of financing services;

e Establishment of regulatory framework and standards for energy technologies and grid
assess (net metering and IPP grid assess codes);

e Institutional framework and unambiguous mandate for certification of technologies and
technology providers/installers; and creation of independent, external advisory panel for
assessment of new technologies to be introduced;

e Minimum efficiency standards for buildings designs, and important equipment such as
household appliances, air conditioners, lights and vehicles.

While the need to develop renewable energy has been clearly stated in a host of national policy
documents and enjoys widespread public support, few renewable energy projects are currently
moving toward implementation. It has proved difficult to put policies in place regarding imports
of only energy efficient appliances, as the private sector has often countered that this should be
left to consumer choice.

A report by SPREP in 2004 found that “public and private sector capacity limitations in renewable
energy expertise and knowledge are barriers to the widespread use of energy efficiency measures
in the Cook Islands. An increased capacity and understanding of renewable energy alternatives
is needed to prevent the adoption of policies based on ‘crisis management’ and the continued
reliance on fossil fuel energy and technology as a business as usual solution.

From speaking with stakeholders it is clear that many possess a good knowledge of renewable
energy solutions and have been actively exploring different options, the difficulty often comes in
securing Government funding for the initial feasibility studies and ongoing capacity building,
particularly in terms of practical aspects such as installations and their maintenance. Government
support also is limited in terms of creating economic incentives to adopt renewable energy
technologies. The state-owned electricity supplier Te Aponga Uria does currently allow
net-metering of grid connected household solar panels or personal wind generators up to 2KW,
and off-grid generation with storage is not limited. Technology constraints on the grid’s stability
with variable renewable energy inputs have resulted in the limitations to net metering.

Concerns have been expressed by stakeholders (Tourism, Maritime Cook Islands shipping registry,
Airport Authority) about proposed measures at the international level to encourage the mitigation
of emissions from bunker fuels, given the Cook Islands reliance on both national and international
aviation and marine transport. The potential additional cost burden from multi-lateral or
unilateral measures on the Cook Islands is seen as unfair when costs of adaptation to the impacts
of climate change are already too high. Options for redressing these concerns remain to be
identified and implemented, through technical and operational measures under the International
Maritime Organisation (IMO) and the International Civil Aviation Organisation, as well as any
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consideration of target setting for the emissions from the international transport sector under the
UNFCCC.

® Mitigation Options

There are now emissions mitigation measures in development for the Cook Islands, some of
which are captured in the Renewable Energy Chart. The Mitigation Technology Needs
Assessment conducted under the 2NC found it is important the Cook Islands adopt technologies
that are proven in regions with similar climatic and economic conditions. Such technologies can
be demonstrated, promoted and disseminated through the private sector, i.e. GHG mitigation
needs to achieve lower carbon growth and be supportive of national development priorities and
local business opportunities.

It is estimated that 2MW of renewable energy replacing 2MW of diesel on Rarotonga would
reduce 10,005 t CO2-e per year. This would provide the additional benefit of increasing security
of energy supply and reducing dependence on imported fossil fuels. This is consistent with the
long-term objective of the Cook Islands Government of self-sufficiency of energy resources.
Hence there is a lot of political will manifested in the 2010 Government's targets of 50%
renewable energy by 2015.

Work undertaken for sustainable land management can also contribute to emissions reduction
and waste emissions management strategies such as the introduction of properly designed
landfills could be extended to the other Pa Enua for further reductions in the land use sector.

An effective mitigation strategy needs to address a number of institutional barriers. There is a
need for some policy changes in order to improve the enabling framework for renewable energy
and energy efficiency investments and for improved management of municipal and agricultural
wastes. In the energy sector, institutional arrangements have been in flux over the past decade.
An adequately resourced regulatory body that could set and enforce rules, regulations and
performance standards promoting efficiency and the development of indigenous resources is
required.

4. Adaptation and Vulnerability
® Vulnerability to climate change

Cook Islands life and culture are interdependent and related to land, ocean and environment. The
changes in climate parameters and adverse impacts related to climate variability and change are
a significant threat to the biodiversity and ecosystems, the lives of its people and the economic
viability of the islands.

There is strong evidence that indicates that long-term weather patterns are shifting, although
there is some uncertainty about specific parameters and the rate of future trends. Climate
trends and projections analysed through the 2NC indicate cause for even more concern with
increasing temperatures, rainfall and winds, rising sea levels, and in the frequency, intensity and
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duration of extreme events. There is comparatively higher risk and more is now known about
the likely impacts as well as emerging issues such as ocean acidification than was reflected in the
INC.

Key vulnerabilities to climate change have not changed significantly since the INC however as
part of a comprehensive approach toward understanding and documenting fully its vulnerabilities,
the Government along with a wide range of relevant and interested stakeholders has begun to
prepare vulnerability assessments for each of the islands in the country. In combination with the
analyses of climate trends a clearer picture of both the impacts and the adaptation options to
cope with these is emerging.

The vulnerability of the coastal zone, coral reefs and marine resources is significant given it is
where most people live and work. The ocean and subsistence agriculture are sources that Cook
Islanders have always relied on for food. Other sectors such as water supply and quality, and
liquid and solid waste are increasingly vulnerable to changes in climate parameters such as
rainfall, storm events, droughts, and sea level rise. These effects in turn will impact upon the
lifestyles and conditions of the people in the Cook Islands both socially and economically.

Some adaptation measures across vulnerable sectors have been identified and are increasingly
being mainstreamed in external development partners’ activities in the Cook Islands as well as
domestically by the Government and Non-Government sectors. However, existing national
development priorities and resource constraints have limited wide scale implementation of
climate change adaptation to date.

Climate change adaptation is an additional burden to the Cook Islands existing development
priorities which would be minimised if the international community takes more action to reduce
emissions. The costs of dealing with extreme events have increased significantly in the past
decade and slower-onset events are generating alarming land tenure and security implications for
parts of the Cook Islands. Therefore the Government is seeking external support and innovative
risk management mechanisms for adaptation.

® Summary of National Adaptation Programme of Action (NAPA)
The Cook Islands has not submitted its NAPA to the UNFCCC.

® Adaptation Options
A number of adaptation priorities have been identified to reduce vulnerability to the anticipated
impacts from climate change in the 2NC. Some adaptation measures across vulnerable sectors
have been identified and are increasingly being mainstreamed in external development partners’
activities in the Cook Islands as well as domestically by the Government and Non-Government
sectors. However, existing national development priorities and resource constraints have limited

wide scale implementation of climate change adaptation to date.

Climate change adaptation is an additional burden to the Cook Islands existing development
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priorities which would be minimised if the international community takes more action to reduce
emissions. The costs of dealing with extreme events have increased significantly in the past
decade and slower-onset events are generating alarming land tenure and security implications for
parts of the Cook Islands. Therefore the Government is seeking external support and innovative
risk management mechanisms for adaptation.

A number of key gaps and constraints have been identified by participating stakeholders since the
INC. Possible initiatives to address these gaps and constraints are:

e Comprehensive climate and risk information availability through research and
assessments for all islands to improve understanding of specific vulnerabilities and
current and future resilience and to provide a basis for education and awareness.

e  Capacity building on implementation of renewable energy technologies for longer term
operations of these energy systems over current imported fossil fuels and diesel
powered energy.

e Institutional strengthening of the national body to oversee climate change issues, to
ensure a coordinated and wider network of government and non-government
stakeholders are involved in climate policy development and project design and
implementation

e  Greater integration of climate change in all planning and implementation including
socio-economic programs and projects.

o Enforcement of climate adaptation and mitigation relevant policy and regulations with
the capacity and capability of national human resources.

e  Participatory approaches to address land issues which impede sustainable development
with due consideration of traditional tenure systems at national and local levels.

e Financing of climate activities and budget constraints in light of other development
priorities.

e Improved availability of affordable quality consultants through ongoing capacity
building and resourcing at the national level.

e Proactive engagement in the international negotiations so that obligations under
UNFCCC are not excessively burdensome for Small Islands Developing States (SIDS).

5. Key industries and economic activities

The tourism sector is now one of the Cook Islands’ main revenue sources along with financial
services, black pearl exports, fisheries and agriculture. After two years of contraction, the Cook
Islands’ economy in 2011 shows positive growth prospects for the next two years.

Like many other South Pacific island nations, the Cook Islands' economic development is hindered
by the isolation of the country from foreign markets, the limited size of domestic markets, lack of
natural resources, periodic devastation from natural disasters, and inadequate infrastructure.
Agriculture, employing more than one-quarter of the working population, provides the economic
base with major exports made up of copra and citrus fruit. Black pearls are the Cook Islands'
leading export. Manufacturing activities are limited to fruit processing, clothing, and handicrafts.
Trade deficits are offset by remittances from emigrants and by foreign aid overwhelmingly from
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New Zealand. In the 1980s and 1990s, the country lived beyond its means, maintaining a
bloated public service and accumulating a large foreign debt. Subsequent reforms, including the
sale of state assets, the strengthening of economic management, the encouragement of tourism,
and a debt restructuring agreement, have rekindled investment and growth.

6. National development strategy

“Te Kaveinga Nui” contains the key planning document, the National Sustainable Development
Plan (NSDP) 2007-2010, NSDP 2011-2015, and 2015-2020. The objective of the NSDP is ‘to
build a sustainable future that meets our economic management, environment integrity, social
stability, and our Cook Islands Maori culture, and the needs of our future generations.’

All sector and government agencies planning must be aligned to the NSDP strategies as national
priorities. While none of the current Strategic Goals explicitly reference climate change several
goals have particular relevance:

e Goal 4 “Sustainable use and management of our environment and natural resources”,

e Goal 5 “Strengthened and affordable basic infrastructure, transport and utilities to support
national development”; and

e Goal 6 “A safe secure and resilient community”.

The NSDP furthermore is aligned with the nation’s regional and international commitments such
as the Pacific Plan, Millennium Development Goals (MDG), Mauritius Strategy, and multi lateral
environmental agreements such as the UNFCCC, Convention to Combat Land Degradation &
Desertification (CCD) and the Convention on Biological Diversity (CBD).

The National Environment Strategic Action Framework (NESAF) 2005-2009 and 2011-2015 is
referenced in the NSDP and provides guidance and direction for achieving the sustainable social
and economic progress for the Cook Islands utilising its natural resources and environment wisely.
The third goal of the NESAF is to increase resilience by strengthening national capacities for
climate change, variability, adaptation and mitigation. Currently both the NSDP and the National
Environment Strategic Action Framework are under review, with preparation of the strategies to
2015 underway.

Alongside the development of these strategies and plans are a wide range of consultations and
discussions on how climate change would affect society in the Cook Islands and how society
would move to mitigate and adapt to those effects. An environment forum was organized and
held in Rarotonga, July 2010, where stakeholders discussed the many issues confronting the
Cook Islands. A climate change planning week was held in March 2011 and explored in more
depth adaptation, mitigation, technologies and sustainable financing. The issues traversed
climate change as well as a broader spectrum of sustainable development issues.

Non-Government Organisations have called for more effort on local versus national obligations
noting partnerships between community and government are viewed as an important factor to
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addressing climate change impacts. The responsibilities of policy development and
implementation are not clearly articulated under the current arrangements. Recognising NES in
its role as an environment manager, as well as Emergency Management, Cook Islands are not
adequately staffed to meet the workload demand of climate change so there is a call for more
effective leadership with policy development and project implementation tasks delegated to the
relevant sectors in government so the workload is shared and manageable.

Outcomes from these forums are consistent with the national framework strategies and plans
identified above and reaffirm that the Cook Islands needs assistance and support from the
international community to address the wide range of impacts already being experienced through
climate variability in the context of longer term climate change.
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Grenada

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Grenada’s First National Communication to the United Nations Framework Convention on Climate
Change (UNFCCC) (submitted in 2000) notes the following sectors as being particularly vulnerable
to the impacts of climate change: freshwater supply, agriculture, fisheries, coastal zones, and
human health.

Grenada is currently participating in a high number of regional projects relative to other
Caribbean countries that address climate change adaptation. Projects are being funded by
various multilateral and bilateral sources, including the Food and Agriculture Organization (FAO),
the Global Environment Facility (GEF), the World Bank, and the United States Agency for
International Development (USAID). Of note, Grenada is one of six countries receiving funding
for pilot actions under the Red Cross/Red Crescent’s “Pilot Program for Climate Resilience.”
Current adaptation projects in Grenada focus on the areas of agriculture, disaster risk
management, coastal zone management, freshwater supply, gender and tourism; several are
focused on enhancing the capacity of government to create an enabling environment for
adaptation. Most projects support capacity building, knowledge communication and fostering
policy formation and implementation.

2. Summary on climate change related issues in the country
® Climate change policy

Grenada ratified the United Nations Framework Convention on Climate Change (UNFCCC) on 11
August 1994 and the Kyoto Protocol on 6 August 2002, and submitted their first National
Communications Report on 21 November 2000.

There is no coordinated policy framework for the management of the environment in Grenada.
Even in cases where there is clear sectoral responsibility, clear-cut policy frameworks are few and
far apart. A small number of initiatives to remedy this situation has been initiated since 1994,
the most significant being the institutionalization of the Grenada Solid Waste Management
Authority in 1996 and the development of a Forestry Policy and Strategic Plan in the 1997 — 2000
Period. The elaboration of a Biodiversity Strategy and Action Plan in 2000 has also been a
significant development in this regard.

Grenada will establish a coherent institutional framework for the management of the environment.
This framework will maximize the synergies which exist between climate change and the many
other environmental issues that are of concern at the national level and will maximize Grenada’s
participation in the various environmental conventions to which it is a signatory.
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This institutional framework will include:

e  Responsibility/Authority — A centralized locus of responsibility and authority will be identified
for the management of environmental issues and concerns. This centralized authority will
be responsible inter alia for providing overall guidance and management on environmental
issues, as well as for the facilitation and coordination of the relevant activities being
implemented in other ministries and organisations.

e  Policy Framework — A Policy Framework will be developed for the management of climate
change issues. This framework will use, as a starting point, the policies and measures
proposed by this Initial Communications Project. It will expand and develop on these basic
proposals through a participatory process that will involve stakeholders at every level in the
society, including the residents of the communities expected to be impacted by climate
change.

e Legislative Frameworks — Appropriate legislation to support the implementation of climate
change policies and measures will be enacted, once the appropriate

® National efforts/measures against climate change

The national response measures described in this section are based on the foregoing analyses of
greenhouse emissions and vulnerability to climate change impacts, in the context of the
projections for the socio-economic development of Grenada into the medium term. The
measures recognise the critical need for Grenada to expedite the analysis and implementation of
its options to adapt to the adverse impacts of climate change, while fulfilling its obligations under
the Convention to reduce greenhouse gas emissions.

They represent a mix of strategies and actions that will be kept under constant review and will be
revised and adapted based on evolving circumstances in each of the relevant sectors and in the
overall scenario of climate change.

The proposed short list of priorities is:

(1) Strengthening of the Institutional Framework.

(2) Strengthening of the data collection and monitoring systems to facilitate the collection and
analysis of data relevant to climate change.

(3) The development and implementation of a National Energy Plan, with emphasis on increased
energy efficiency and the use of renewable technologies.

(4) The provision of tariff and fiscal incentives for the use of renewable technologies.

(5) The development of national standards for vehicle and industrial emissions, minimum
efficiency ratings on domestic appliances and industrial equipment, as well as a mechanism
for ensuring the implementation of these standards.

(6) The implementation of the Solid Waste Authority’s plans aimed at reducing the volume of
waste that has to be accommodated in the landfill.

(7) The elaboration and implementation of a Land Use Policy.

(8) The implementation of the Forestry Policy.

(9) Initiation of research into flood control technologies that can be used in the flood prone areas.

(10) Compulsory inclusion of climate change considerations into all national projects being
developed in the sensitive sectors
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(11) Public Awareness and Education on the climate change in general and the role of the
individual in mitigating and adapting to climate change.

(12) Continuation of the analysis of Grenada’s vulnerability to the adverse impacts of climate
change with the objective of informing policy response measures.

(13) Strengthen Grenada’s participation in the UNFCCC negotiation process, in order to
strengthen the developing country lobby for the provision of resources to cope with the
adverse impacts of climate change.

Energy Division of Ministry of Finance, Planning, Economy, Energy, Foreign Trade and
Cooperatives of Grenada is designated national authority for CDM. Grenada is involved in one of
multiple countries Programmatic CDM projects under validation. The project aims to replace
existing and predominant use of kerosene-based lighting with purpose designed LED/CFL lamps
in the household.

3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

The Grenada inventory of greenhouse gas emissions and removals by sinks have been calculated
for the base year 1994 using the Revised Intergovernmental Panel on Climate Change (IPCC)

Guidelines (1996) for National Greenhouse Gas Inventories.

Table 1: GHG Emissions by Sector (Gg)

Greenhouse Gas Source and Sink Categories Cco2 CH4 N20
Total (Net) National Emission (Gigagram per year)

1. All Energy

Fuel combustion 135 0.02 0.002
Energy and transformation industries 62

Industry 4

Transport 52

Commercial-institutional 6

Residential 10

Other (Agriculture, Forestry and Fisheries) 1

Biomass burned for energy n.e.

Fugitive Fuel Emission

Oil and natural gas systems n.a

Coal mining n.a

2. Industrial Processes

3. Agriculture

Enteric Fermentation 0.00324

Manure Management 0.00106

Solid Waste Disposal 70

Agricultural Soils 0.00108
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4. Land Use Change and Forestry

Changes in Forest and other woody biomass stock (92)

Forest and Grassland Conversion

Abandonment of Managed Lands

5. Other Sources as appropriate and to the extent
possible (please specify)

Notes: n.a. — not applicable; n.e — not estimated

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Grenada has not submitted its NAMA plan.

® Mitigation Options

The principal objective of the National GHG Mitigation Plan is the reduction of greenhouse gases
emanating from the energy and non-energy sector, through the implementation of policies,
strategies, and specific measures for the different GHG emission sectors. The plan addresses:

the supply and demand of energy;

the management and treatment of waste;
the protection of forestry reserves; and
the management of land use.

The available options for mitigating the level of GHG emissions are:

Increasing the efficiency of energy use throughout the energy chain. This will contribute to
the reduction of GHG from this sector, and will positively impact on the cost of production
(thereby enabling or enhancing national and international competitiveness).

Optimizing electricity generation, transformation and distribution systems, in order to
improve the overall efficiency.

Developing and implementing demand-side management, and energy conservation
programs in the electricity sector by the respective utility, in order to: - Invest in new
technology, and more efficient processes and equipment; and;

Induce or convince the consumer to behave differently and thereby conserve energy.
Pursuing energy diversification, through the application/use of appropriate and sustainable
alternative sources of energy.

Development and execution of forestry management plans that are designed to protect and
conserve forestry reserves and to increase their stocks of carbon.

4. Adaptation and Vulnerability

® Vulnerability to climate change

There is still a significant amount of analytical work required in determining the specific
vulnerabilities of Grenada to climate change. The specific vulnerabilities of the coastal zone are
currently being analysed by the Caribbean Planning for Adaptation to Global Climate Change
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(CPACC) Project and there is a need to initiate similar specific analyses for the other sensitive
sectors.

However, the initial analysis indicates that Grenada is potentially very vulnerable to the adverse

impacts of climate change in a number of areas:

e Decreased annual precipitation and higher temperatures could lead to reduced domestic
water availability in the dry season, and to reduced yield among the principal agricultural
export crops — nutmeg and bananas.

e Higher wet season precipitation and temperatures could increase the spread of tropical
disease vectors and could create health problems for the population.

e Higher sea surface temperatures could adversely affect the domestic fish catch and
negatively impact on the protein supplies available to the population, as well as on the
incomes of fishermen and fisherwomen.

e Sea level rise could result in flooding and inundation and adversely affect the coastal
settlements where at least 19% of the population live and where most of the significant
socio-economic infrastructure — airports, ports, roads, telecommunications facilities,
electricity facilities, tourism plants, sporting and cultural facilities — is located.

e The important tourism industry could be adversely affected through loss of important
beaches and threats to hotel plants, inter alia.

e Grenada’s exposure to extreme climatic events like hurricanes will increase, with consequent
implications for damage to property and key infrastructure, as well as loss of human life.

® Summary of National Adaptation Programme of Action (NAPA)

Grenada has not submitted its NAPA.

® Adaptation Options

Adaptation should not be considered exclusively from a closed climate change perspective, since
socioeconomic issues would influence the impact of those changes. The adaptation strategies
must therefore be considered in their relationships with other change factors within the country.

From a strategic adaptation perspective, there are many options available. Many of these are
“no regrets” options, which would be beneficial to Grenada, whether or not the anticipated
adverse impacts of climate change actually materialize.

Water Resources

The adaptation responses must address the immediate objectives of making water accessible to
all in adequate quality and quantity at affordable prices. The responses must also address
anticipated changes in water availability due to climate change and sea level rise.

Options.

Improved Water Resources Assessment and Monitoring
Planning and Management of Water Resources
Protection of forest reserves
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Rainwater collection

Desalination

Importation

Non-potable water sources

New water storage

Community Education and Awareness
Conservation

Agriculture
Adaptation responses in agriculture in Grenada must address the anticipated impact of climate

change on the traditional sector, keeping in mind at the same time, the possible direction of the
agricultural industry.

Options:

Development of a National Land Use Policy
Efficient Irrigation Water Use

Soil and Water Management

Agroforestry

Research and Development Unit

Coastal Zone and Tourism

Measures to protect coastal zones are important to ensure their long term sustainable
management. Such measures include policy, legislation and enforcement to ensure that
construction and extraction activities do not endanger sensitive margins.

Options:

Engineering Works
Building Setbacks

Flood Control Measures
Mangrove Replanting
Relocation

Location of Hotels

Roads

Substitution for Local Sand

Human Health

At the local level adaptation to climate change to ensure good health would require
comprehensive national health policies to include planned education programs with community
involvement. However, adaptation measures need to be relevant to the current situations and
not be over emphasized on predictions of future events.

Options.

Surveillance and Monitoring
Infrastructure Development
Public Education
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5. Key industries and economic activities

Grenada relies on tourism as its main source of foreign exchange especially since the construction
of an international airport in 1985. Hurricanes lvan (2004) and Emily (2005) severely damaged
the agricultural sector - particularly nutmeg and cocoa cultivation - which had been a key driver of
economic growth. Grenada has rebounded from the devastating effects of the hurricanes but is
now saddled with the debt burden from the rebuilding process.

Public debt-to-GDP is nearly 110%, leaving the THOMAS administration limited room to engage in
public investments and social spending. Strong performances in construction and
manufacturing, together with the development of tourism and an offshore financial industry, have
also contributed to growth in national output; however, economic growth remained stagnant in
2010-11 after a sizeable contraction in 2009, because of the global economic slowdown's effects
on tourism and remittances.

6. National development strategy

The overall vision of the Government to address the poverty condition in Grenada is to return the
economy on a path of sustained economic growth. The Government aims to promote various
initiatives to develop a more diversified and service oriented economy, to involve all stakeholders
in the development thrust, to strengthen the operations of central government, and to eradicate
poverty among its citizenry.

Grenada subscribes to and has in fact signed onto the Millennium Development Goals and is fully
committed to achieving the goals and targets by the 2015 benchmark date. Reducing the
incidence of poverty by half by 2015 as well as achieving the other goals and targets is central on
the development planning agenda.

Despite the ravages the hurricanes had and the impacts on the national economy measured by
global events, the Government is fully committed to promote the achievement of the country’s
obligations on the regional and international levels. The overall strategies must be placed within
the framework of the international economy. Globalization and liberalization characterized the
international economic order. To quote James (1999), “An increasingly globalised capitalist market
and an intensified drive for the States to rely on “free competition” characterized the current
economic order. If developing countries, like Grenada, are unable to improve their capacity to
compete in this ever increasing globalization, they face increased poverty, unemployment and
underdevelopment.”

This means that Grenada must immediately identify the activities for which it has a competitive
advantage. These activities should be able to generate high income, stimulate growth and
enable the Government to implement its poverty eradication strategies. Globalization presents

both challenges and opportunities.

The challenges include: the need to create a highly literate and productive labour force which is
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efficient and effective; to harness the energy and will of Grenadians to ensure that they build their
social capital and commit themselves to the national development plan, and to improve social
conditions and at the same time achieve economic growth.

Grenada’s Poverty Eradication Strategy focuses on the following priority elements:

Economic recovery for sustained robust economic growth;
Agriculture rehabilitation and development

Housing development;

Reduced unemployment;

Improved access to social infrastructure;

Human resources development;

Modernization of estate service machinery;

Improved environmental management;

Social safety net programmes.
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235 HE7

Samoa

1. Mainstreaming adaptation/mitigation actions in the national development
strategy

Samoa is particularly vulnerable to the adverse impacts of climate change. Its land, livelihoods,
culture and ecosystems are fundamentally threatened by sea level rise and the changing climatic
conditions.

Adaptation measures are identified in the areas of water resources, health, agriculture, fisheries,
biodiversity and infrastructure. Mitigation opportunities exists in the expansion its hydropower
generation capacity, while vehicle fuel-efficiency improvements and demand-side energy
efficiency.

2. Summary on climate change related issues in the country
® Climate change policy

Samoa ratified the United Nations Framework Convention on Climate Change (UNFCCC) in
November 1994, and ratified the Kyoto Protocol in November 2000. Samoa submitted its initial
national communication under the UNFCCC in October 1999, and its second national
communication in June 2010. National adaptation programme of action was submitted in
December 2005.

The Samoan Cabinet approved the National Climate Change Policy in early 2008, providing “a
national framework to mitigate the effects of climate change and adapt to its impacts in an
effective and sustainable manner.” With respect to mitigation, the policy includes a general
commitment to promote mitigation in all sectors. Other highlighted mitigation strategies include
Samoa’s becoming involved in carbon trading and clean development mechanism projects,
promoting energy efficiency and renewable energy and providing financial incentives for
mitigation.

® National efforts/measures against climate change
The Ministry or Natural Resources and Environment (MNRE) is the agency responsible for the
overall implementation of Samoa’s adaptation and mitigation activities. The MNRE also plays a

major role in developing strategies, policies and coordinating adaptation measures.

The Ministry of Finance is the designated national authority of PNG, and Samoa does not have
registered CDM projects or projects under validation.
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3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

In 2007 Samoa’s GHG emissions totalled approximately 352,034 tonnes of CO2-equivalent
(tCO2-e). The GHG inventory also estimated CO2 removals in forests and on croplands, which
totalled -785,067 tonnes in 2007.

Table 1: Samoa's overall GHG emissions and removals (2007).

CcO2 CH4 N20 HFCs Equiv. CO2 CO2
Sector tonnes tonnes tonnes t CO2-e Emissions Removals
t CO2-e Tonnes

Energy 170,981 50 7.5 - 174,350 -
Industrial Processes 4,138 - 0.4 5,253 9,507 -
& Product Use

Agriculture, Forestry 4.55 4,207 152 - 135,366 -785,067
& Other Land Use

Waste 2,409 1,422 2 = 32,811 =
TOTAL 177,533 5,679 161 5,253 352,034 | -785,067

As shown in the table below, the results of the GHG inventory confirm that 95% of Samoa’s
emissions come from just six sources.

Table 2: Top six sources of GHG emissions in Samoa (2007).

Emissions % of total
Rank | Source (t CO2-e) emissions
1 Road Transport 95,105 27%
2 Livestock Farming 88,357 25%
4 N20 from Agricultural Soils 47,005 13%
3 Electricity Generation 44,214 13%
5 Other Energy Consumption 34,141 10%
6 Wastewater 25,438 7%
TOTAL 335,150 95%

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan
Samoa has not submitted its NAMA plan.

® Mitigation Options
The table below contains a summary of the mitigation opportunities that are available to Samoa.
Thus far, Samoa’s most promising mitigation option is to expand its hydropower generation

capacity, while vehicle fuel-efficiency improvements and demand-side energy efficiency also hold
significant potential.
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Table 3: Summary of additional mitigation opportunities and associated GHG savings

Additional Mitigation Opportunities Potential GHG Savings in 2020 (t CO2-e pa)
Energy Efficiency - Demand-side management | 230-1,380
Renewable Energy:

Expanded hydropower capacity 33,050

Wind power 992

Transport - Fuel Efficiency Improvements 6,617

Forests:

Avoided deforestation Not quantified
Reforestation Not quantified
Waste:

Organic waste recycling Not quantified
Phase out of open burning Not quantified

4. Adaptation and Vulnerability
® Vulnerability to climate change

Samoa’s GHG Inventory indicates that its GHG emissions are relatively very small.  This, however,
does not imply that it will not be adversely affected by the impact of climate change.

Water supply and quality

Water resources and water supply systems are extremely vulnerable to current climatic patterns.
Periodic droughts associated with El Nifio-Southern Oscillation events meant that Samoa’s water
supply was rationed and water reservoirs were depleted.

Extreme heavy rainfall causes immediate flooding, which in turns causes extensive erosion, loss
of terrestrial habitats, damage to agro-forestry and destruction to vital infrastructure. The influx
of flood-mobilised sediments into reservoirs and hydropower schemes damages the water supply
as it compromises the generation of electricity. An increase in diesel power generation is
recognised as a result of faltering or unsuitable supplies for hydropower.

Incidents of underground water becoming saline have been reported in parts of northern and
eastern Savai'i. Although the current rate of sea level rise has a slight effect on watershed and
aquifers, several coastal springs are becoming inundated by what communities view as rising sea
levels.

Health

The effect of climate change upon the health sector is evidenced in the growth of vector-and
water-borne diseases. Other projected health issues are the result of changes in ecological and
social systems, namely changes in local food production, potential malnutrition from successive
agricultural under-production, population displacement and stresses caused by economic
disruption.
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Samoa is susceptible to extreme climate events such as cyclones, flooding and droughts and
water and food-borne diseases such as typhoid, diarrhoea and gastroenteritis remain highly
prevalent. Vector-borne diseases including dengue and filariasis continue to receive highest
priority in terms of control and prevention programmes.

Agriculture and food production

The numerous effects of climate change and variability: cyclones, flash floods, high rainfall, high
temperature and long dry periods have made agricultural production increasingly challenging.
Climatic changes have meant greater incidence of pests and pestilence, which meant a loss of
quality and quantity in production.

Fisheries
All components of fisheries (oceanic fisheries, coastal fisheries and aquaculture) show very high
vulnerability to climate change.

Because it can alter environmental conditions relevant to productivity and habitats for pelagic
species, sea surface temperature (SST) is critical to both the coastal and oceanic sectors in the
immediate to long-term. For aquaculture, rising SST threatens broad stock like giant claims, as
water temperatures exceed normal tolerance levels.

Extreme winds affect all components of fisheries. For oceanic and aquaculture fisheries,
infrastructure becomes more vulnerable as fishing vessels smash into each other at berth and
alongside the wharf and the hatchery required for spawning is damaged or destroyed by flying
objects and fallen trees.

The Coastal and Aquaculture component of Fisheries is also vulnerable to extreme rainfall as
run-off from land affects the coastal marine environment. Extreme wave action is projected to
have a devastating effect on coastal fishery and aquaculture. Wave action is also important for
the oceanic component of fishery, as it can significantly reduce catches.

Biodiversity

Many changes are anticipated for the biodiversity sector as a result of climate change, not only in
terms of species population but also in terms of the health of entire ecosystems. The health of
the biodiversity sector has direct consequences for inter-related sectors, namely fisheries, forestry,
agriculture, tourism, infrastructure, health and water.

Infrastructure

Samoa’s coastline is highly susceptible to erosion and flooding. More than three quarters of
Samoa’s population resides along the coastal planes, which indicates to some degree Samoans’
strong reliance upon marine resources for subsistence and commerce. Infrastructure and utility
services are also located in these coastal zones and are thus extremely vulnerable to extreme
climate events.

Tourism is a major economic sector in Samoa, and most tourism spots are located within coastal
areas. The effects of climate change and climate variability have been widely acknowledged as
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both direct and indirect. Direct effects include the loss of beaches, inundation and degradation
of coastal ecosystems, saline intrusion and damage to critical infrastructures. Indirect
consequences include the diminished beauty of natural resources, for example bleached coral or
destroyed forests.

® Summary of National Adaptation Programme of Action (NAPA)

The Samoa NAPA Vision is:
7o achieve a high level of community capacity for adaptation to adverse impacts of climate
change

The NAPA aims to communicate urgent and immediate adaptation needs and the activities to
address these needs to deal with the adverse impacts of climate change; and to develop the
strategies for capacity building amongst stakeholders and village communities.

The main objectives of Samoa’s NAPA are:

1. To develop and implement immediate and urgent project based activities to adapt to climate
change and climate variability;

2. To protect life and livelihoods of the people, infrastructure and environment;

3. To incorporate adaptation measures and goals into national and sectoral policies, and
development goals; and

4. To increase awareness of climate change impacts and adaptation activities in communities,
civil society and government.

® Adaptation Options

Table 4: Immediate & Urgent Adaptation Activities in Ranking Order

Rank | Project Profile Name Activities

1 Securing Community Water Resource » Develop water purification programs for communities
» Develop watershed management programme for
(other) communities

 Alternative water storage programs

« Restoration of coastal springs in communities

2 Reforestation, Rehabilitation & « Reforestation & Rehabilitation (sustainable forest
Community Forestry Fire Prevention management)
» Forest Fire Prevention Program

Climate Health Cooperation Program  Establish Climate-Health Cooperation Program
Climate Early Warning System » Develop Climate Early Warning System and Emergency
Measures
5 Agriculture & Food Security » Investment on annual crops and home vegetable
Sustainability farming

 Alternative Farming Systems

6 Zoning & Strategic Management » Zoning, Disaster Planning & Urban Planning

Planning » Strengthening building codes resilient to cyclones
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7 Implement Coastal Infrastructure * Implement Coastal Zone Management

Management Plans for Highly « Coastal infrastructure protection (seawall)
Vulnerable District « Construction of seawalls (subject to existing plans and
code)

» Assistance for relocation of roads further inland
» Assistance for relocation of communities inland

8 Establishing Conservation Programs in | « Conservation Areas
Highly Vulnerable Marine & Terrestrial | « Establish Marine Reserves
Areas of Communities * Marine & Terrestrial Conservation Areas (e.g.MPAs)

9 Sustainable Tourism Adaptation « Sustainable Tourism — to develop Tourism

Environmental Policy

5. Key industries and economic activities

The economy of Samoa has traditionally been dependent on development aid, family remittances
from overseas, agriculture, and fishing. The country is vulnerable to devastating storms.
Agriculture employs two-thirds of the labour force and furnishes 90% of exports, featuring
coconut cream, coconut oil, and copra. The manufacturing sector mainly processes agricultural
products. One factory in the Foreign Trade Zone employs 3,000 people to make automobile
electrical harnesses for an assembly plant in Australia. Tourism is an expanding sector
accounting for 25% of GDP; 122,000 tourists visited the islands in 2007.

In late September 2009, an earthquake and the resulting tsunami severely damaged Samoa, and
nearby American Samoa, disrupting transportation and power generation, and resulting in about
200 deaths. The Samoan Government has called for deregulation of the financial sector,
encouragement of investment, and continued fiscal discipline, while at the same time protecting
the environment. Observers point to the flexibility of the labour market as a basic strength for
future economic advances. Foreign reserves are in a relatively healthy state, the external debt is
stable, and inflation is low.

6. National development strategy

Strategy for the Development of Samoa (SDS) is Samoa’s main planning document, outlining a
five-year programme for national development. The Vision for the 2008-2012 SDS expresses
the aspirations of the Samoan people: /mproved Quality of Life for All

The achievement of the vision relies on realising the seven national development goals of SDS
2008-2012, which in turn requires effective implementation of development strategies in the
three priority areas of economic policies, social policies and public sector management and
environmental sustainability. The goals are:
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Priority Area 1: Economic Policies

Goal 1: Sustained Macroeconomic Stability
Goal 2: Private Sector Led Economic Growth and Employment Creation

Priority Area 2: Social Policies

Goal 3: Improved Education Outcomes

Goal 4: Improved Health Outcomes

Goal 5: Community Development: Improved Economic and Social Wellbeing and Improved
Village Governance

Priority Area 3: Public Sector Management and Environmental Sustainability

Goal 6: Improved Governance
Goal 7: Environmental Sustainability and Disaster Risk Reduction.

The SDS includes a number of activities that are relevant to climate change mitigation. This
includes a commitment to “make significant greenhouse gas reductions,” to be achieved through
“renewable energy use, energy efficiencies, sustainable transport and public awareness of the
importance of greenhouse gas abatement”
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236. O¥IAH

Jamaica

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

As a low-lying island state Jamaica is vulnerable to a number of climate change impacts.
Jamaica, in its Second National Communication (SNC) to the United Nations Framework
Convention on Climate Change (UNFCCC), discusses a number of primary vulnerabilities
including: (i) reduced quality of coastal aquifers and water supplies, (ii) urban and semi-urban
areas vulnerable to sea level rise, (iii) agricultural productivity in main export crops, (iv) disasters
including increased frequency of inundation events and coastal degradation, and (v) increased
incidence of disease vectors.

On the other hand, Jamaica is still a developing country and the resources it has to combat these
vulnerabilities are limited in a business as usual scenario. Therefore developing prioritized
mitigation actions by feasibility and adaptation actions by sector is an essential step in Jamaica’s
long-term climate change planning. In this regard, as concerns mitigation, the SNC has identified
actions in transport, energy, agriculture/forestry, and waste management as priority mitigation
measures. As concerns adaptation, the SNC defines water resources, agriculture, human health,
coastal zones and human settlements, and tourism as the primary sector framework for Jamaica’s
response.

2. Summary on climate change related issues in the country
® Climate change policy

Jamaica ratified the UNFCCC on 6 January 1995 and the Kyoto Protocol on 28 June 1999.
Jamaica submitted their first National Communications Report in 2000 and Second National
Communications Report in 2011.

There are two principle policies addressing climate change in Jamaica:

Vision 2030 Jamaica: National Development Plan provides the overarching context within which
Jamaica’s mitigation activities will take place. It includes two national strategies — Develop
measures to adapt to climate change and Contribute to the effort to reduce the global rate of
climate change — that specifically speak to the strategies and actions that Jamaica will employ to
reduce its greenhouse gas (GHG) emissions to 2030. Vision 2030 articulates that “mitigation,
through reducing GHG emissions, will be addressed through greater energy conservation”.
Energy conservation in Jamaica will beget a “win-win” situation as it provides other substantial
positive economic, social and environmental co-benefits. As described in the National Outcome
10 of the Plan, energy conservation efforts, use of cleaner technologies and development of
alternate energy will result in lower spending on imported oil, less pollution and reduction in
pollution-related illnesses. Jamaica is planning to engage in reforestation to increase the
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amount of greenhouse gases removed from the atmosphere, provide improved watersheds and
waterways and reduce landslides and soil erosion.

National Energy Policy 2009-30 In December 2009, the government tabled a National Energy
Policy 2009-30 in Parliament that will lead to the development of a: “a modern, efficient,
diversified and environmentally sustainable energy sector providing affordable and accessible
energy supplies with long-term energy security and supported by informed public behaviour on
energy issues and an appropriate policy, regulatory and institutional framework.”

This vision will be realized by translating the policy into strategies and specific areas of action,
such as diversification of the country’s existing fuel sources, development of renewable sources of
energy, biofuels, and waste-to-energy programmes, to name a few. These strategies and
actions are being administered through the corporate and operational plans in a range of
organizations, starting with the Ministry of Energy and Mining (MEM) and its agencies, and also
including other Ministries, agencies and departments such as those ministries with responsibilities
for transport, agriculture, and environment.

The policy places priority attention on seven key areas:

e  Security of energy supply through diversification of fuels as well as development of
renewable energy sources;

e  Modernizing the country’s energy infrastructure;

e Development of renewable energy sources such as solar and hydro;

e  Energy security and efficiency;

e Development of a comprehensive governance/regulatory framework;

e Enabling government ministries, departments and agencies to be model/leader for the rest
of society in terms of energy management; and

e  Eco-efficiency in industries.

Each of these seven priority areas, when implemented, are predicted to reduce Jamaica's GHG
emissions and they have been included in the scenarios in Jamaica’s mitigation assessment.

Other policies to be developed that will also help in the reduction of GHG emissions include the
Renewable Energy Policy, the Biofuels Policy, and the Energy Conservation and Efficiency (ECE)
protocol for the management and use of energy in the public sector. The ECE protocol concerns
the operation of public sector facilities and entities.

® National efforts/measures against climate change

As regards the Kyoto Protocol, the Office of the Prime Minister is the designated national authority
(DNA) for CDM. To date, Jamaica has 4 CDM projects, of which one is one of which is multiple
countries Programmatic CDM projects under validation. The project aims to replace the existing
and predominant use of kerosene-based lighting with purpose-designed LED/CFL lamps in the
household. There are two wind farm projects that has been registered and issued. CERs that
has been generated to date is nearly 259,000 ton.
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Beyond the immediate application of the Kyoto Protocol, Jamaica has undertaken a number of
climate change countermeasures on a national basis. Policy and technology options currently
under consideration include:

()

@)
3
4

Natural gas technology for electricity production, especially for the bauxite alumina
industries;

Methane extraction from waste landfills for electricity production;

Alternative fuels and vehicles, particularly CNG and diesel

Renewable energy technologies including wind, small-scale hydro, cogeneration and
biomass, solar, and Ocean Thermal Energy Conversion

Notably, as part of a capacity building activity, a number of baseline studies were conducted to
obtain a better understanding of the level of education and understanding about climate change
of Jamaican citizens, including:

An in house focal point workshop on the Jamaica Phase Two “Top Up” activities: The
purpose of the workshop was to sensitize the relevant persons within the Meteorological
Service to the project and the possible outputs;

A project launch workshop: The objectives of this workshop were to: 1) aid in reconvening
the National Implementation Coordinating Unit for climate change in Jamaica and 2) launch
phase two by informing participants about climate change, regional concerns, climate
change scenarios, and alternative energy options for Jamaica;

A Climate Change Symposium: Participants were sensitised to international issues related to
climate change, particularly the 10th Conference of Parties of the UNFCCC and the effect that
climate change could have on energy, water resources, coastal resources and biodiversity;
and

A climate change public education and awareness survey.

In Phase 2 of this project Jamaica sought to identify preliminary areas for the design of the
Jamaica’s Second National Communication to the UNFCCC. The identification of future capacity
needs as they relate to climate change was also a critical component of the project.

Overall, the activities aided in facilitating national networks on climate change and promoting the
integration of climate change concerns into the national development planning dialogue.

3. Sustainable Development and Mitigation

® National inventory of greenhouse gas

The gases included in the GHG inventory are the direct GHGs, namely: carbon dioxide (CO,),
methane (CH,), nitrous oxide (N,O), Hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and
sulphur hexafluoride (SFg), and the indirect GHGs (which contribute to Tropospheric ozone
formation): non-methane volatile organic compounds (NMVOCs), carbon monoxide (CO),
nitrogen oxides (NOx), and sulphur dioxide (SO,).
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The GHG evaluation years for the Initial National Communication (INC) were from 1994-2000. For
the Second National Communication (SNC), the base years were from 2000-2005.

In the SNC, inventories were compiled for the years 2000 to 2005 for the following four sectors:
e  Energy;

e Industrial Processes and Product Use;

e  Agriculture, Forestry and Other Land Use (AFOLU); and

e Waste.

Trends from 2000-2005

Carbon dioxide emissions increased consistently from 9,531 Gg in 2000 to 13,956 Gg in 2005,
apart from a slight dip in 2004. There was a similar trend for methane emissions, which rose
from 31.1 Gg in 2000 to 41.9 Gg in 2005. Nitrous oxide emissions trended up, but in much smaller
quantities.

The large increase (46%) in carbon dioxide emissions was due to increases in energy sector fuel
consumption in the manufacturing (bauxite and alumina industry) and transportation categories.
There was little change in the magnitudes of the sources and sinks for carbon dioxide in the
Agriculture, Forestry and Other Land Use sectors over 2000-05. In the Industrial Processes and
Products Use Sector, carbon dioxide emissions from the cement industry increased over 2000-05,
but those due to lime manufacture declined. Imported lime was required to meet the alumina
industry demands. Carbon dioxide emissions in the waste sector increased over 2000-05, but the
contribution from managed disposal sites decreased while that from unmanaged sites increased.
There was a similar pattern for methane emissions in the waste sector with those from managed
sites decreasing and those from unmanaged sites increasing.

The table below summarizes Jamaica’s GHG Emissions in 2000.

Table 1: GHG Emissions by Sector (Gg)

Greenhouse gas Net CO2 | CH4 N20 (Gg) | CO (Gg) | NOX NMVOC S0O2
source and sink Emissions (Go) (Go) (Gg) (Gg)
categories Gg

Total National 9,532.0 31.7 9.9 191.0 34.0 23.9 173.0
Emissions and

Removals

1 ENERGY 10,066.0 3.8 1.2 191 34.0 20.0 171.0
2 INDUSTRIAL 537.0 0.0 0.0 0.0 0.0 0.0 0.0
PROCESSES AND

PRODUCT USE

3 AGRICULTURE, -1,108.0 8.8 8.3 0.0 0.0 0.0 0.0
FORESTRY AND

OTHER LAND USE

4 WASTE 36.3 0.6 0.1 0.3 0.0 3.9 1.4

5 OTHER 0.0 0.0 0.2 0.0 0.0 0.0 0.0
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Note: rounding errors account for discrepancy in totals.

Source: Government of Jamaica (2011). Second National Communication of Jamalca to the UNFCCC.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Jamaica has not submitted its NAMA plan. However, the SNC notes a number of programmes
containing measures to mitigate climate change in addition to the two national policies (Vision
2030 Jamaica and the National Energy Policy 2009-30) mentioned in Section 2, above. These
include:
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National Transport Policy. drafted in 2007, the policy will encourage more efficient modes of
transport such as barges especially for bulky materials like aggregates. The possibility of
enhanced coastal and rail transport will be kept under constant review. The policy foresees
that once natural gas is introduced into Jamaica’s energy supply mix, the transport fleets,
where applicable, will be converted to CNG. In the longer term, a CNG supply network will be
developed to enable private motorists to convert to natural gas based motor vehicles.
Strategic Forest Management Plan: 2009-13. from the Forestry Department, has a specific
mandate to maintain and measure the role of forests as carbon sinks as part of Jamaica’s
commitments under the UNFCCC.

Draft Carbon Emissions Trading Policy 2009. sets out a comprehensive framework for
Jamaica’s participation in the carbon trading market. It presents the Government’s positions,
defines investment priorities, establishes the institutional and legal framework, and facilitates
structures necessary for the effective management of the regime involving the participation of
all sectors in a manner that is mutually beneficial to all. The overarching objective is to
position Jamaica to capitalize further on opportunities for partnerships with other developed
countries, private organizations, as well as relevant regional or international institutions.
This will generate social, economic and environmental benefits for the country through
investment in initiatives that will also foster sustainable development goals.

Regulatory Policy for the Addition of New Generating Capacity to the Public Electricity Supply
Systen: is set up to guide the addition of new generating capacity to the Jamaican electricity
grid. The policy was drafted as part of the government's goal of enabling national
government entities to become more efficient in their operations, generating significant cost
savings while eliminating or minimizing adverse impacts on the environment. The policy
speaks to among other things, energy conservation, water conservation, and fleet
management — aspects of government operations that have an impact on the overall use of
energy.

® Mitigation Options

Vision 2030 provides the context and goals for national development and the National Energy
Policy 2009-30 provides the framework within which the mitigation measures will take place.
The Energy Policy presents a range of options and strategies for energy conservation to which the
government is committed to pursue over the short, medium and longer term. It also identifies fuel
diversification (with explicit targets) among the key goals to improve energy security and reduce
energy costs.
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These two policies place a high priority on diversifying the country’s energy mix and increasing
the percentage contributed by renewables. The Energy Policy in particular envisages that the
supply mix will have marked changes by 2012 when petroleum is expected to represent 67
percent of the mix, natural gas 15 percent, petcoke/coal 5 percent and renewables 12.5 percent.
By 2030, the share of petroleum in the supply mix is expected to be only 30 percent, with natural
gas accounting for as much as 42 percent of the mix and renewables 20 percent.

Some of the specific strategies included in the Energy Policy that will facilitate mitigation
measures are as follows.

- finalizing the energy efficiency and conservation policy;

- creating relevant legislation to support required investments in energy efficiency;

- infusing energy conservation issues into relevant sectoral policy development (e.g. tourism,
health, and water policies);

- implementing a public education programme to encourage energy conservation;

+ providing incentives/disincentives for the use of innovative/clean technologies in power

* generation, mining, and manufacturing to improve energy efficiencies;

+ promulgating the energy efficient building code;

+ introducing national vehicle emission standards;

- promoting greater vehicle fuel efficiency;

- promoting imports of more fuel efficient vehicles;

+ levying taxes on petrol at appropriate levels to encourage conservation;

- providing adequate infrastructure for transition to alternative energy vehicles;

+ improving infrastructure and enforcing maximum axel weight standards;

- increasing mass transit opportunities and utilization; and

- introducing financial incentives for solar technologies in the public and private sectors.

Centre for Renewable Energy (CERE) will also facilitate private sector involvement to implement
projects in the areas of hydropower, wind, solar, biomass, and waste-to-energy.

4. Adaptation and Vulnerability
® Vulnerability to climate change

Vulnerability and adaptation assessments were undertaken for five sectors: water resources,
agriculture, human health, coastal zones and human settlements, and tourism.

Water Resources

Initial analysis of the Kingston Metropolitan Region, including the communities in Southeastern St.
Catherine, indicates that increased abstraction in the upper Rio Cobre basin could be the main
cause of lower water supplies and not so much as a direct result of less rainfall. The Hope
River—another major source of water resources—is likely to decline by 11 percent by 2030.
Significant issues associated with water resources management and vulnerability and the impacts
of climate change are likely to present some pressure.

Agriculture
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Already there are signs of significant vulnerability of the sector to climate variability (e.g., storms
and droughts). In September 2004, Hurricane Ivan destroyed the entire domestic and export
crop resulting in 8,000 persons being out of work. Forty-five percent of coffee berries were lost
and sugar cane was uprooted, resulting in reduced sugar content and yield. Livestock was also
affected as milk production decreased due to the death of animals. Studies from elsewhere
indicate that vulnerability will increase in the future with climate change. However, it is difficult
to determine the impact of climate change on agriculture and develop appropriate adaptation
measures without the appropriate tools and approaches.

Human Health
With global warming, human well-being will be affected by droughts and higher temperatures
either directly or indirectly.

Coastal Resources and Human Settlements

The impacts of these processes on the various kinds of coastline around Jamaica were assessed.
On beaches, short term erosion is largely governed by the incidence of storms. Over longer
periods, sea level rise will cause progressive retreat. Hard engineered structures such as
sea-walls will probably lead to eventual disappearance of any beaches in front of them. Offshore
breakwaters will be more useful in retaining near-shore sand supplies. On cliffs and rocky
coasts, sea-level rise will bring the cliff top closer to sea-level and increase the frequency of
overtopping of the cliff by storm waves and rock debris, including large boulders. Recession will
be greatest for soft-rock cliffs, whereas fractured hard rock cliffs will be more prone to sudden
collapse, as indicated in the included Jamaican examples. Wetlands present a particular
problem due to their proximity to sea-level and the micro-tidal regime around Jamaica. Small
changes in sea-level will prompt progressive retreat and migration of wetland eco-zones, unless
vertical accumulation rates of wetland debris keep up with sea-level rise. Most Jamaican wetlands
are fronted by a narrow beach which will retreat over the wetland, driven by storms and sealevel
rise. No data on the vertical accumulation rate of wetland sediments is available for Jamaica.

Tourism

Two socio-economic scenarios were modelled; one without climate change variables (control
scenario) and another with assumptions about a changed climate change. An independent
model was also developed to examine visitor arrivals over time.

For the control scenario, visitor arrivals are expected to increase to 3.1 million by 2050. For the
scenario with a changing climate, the number of visitors falls to 2.7 million by 2050, resulting in
declines in earnings.

® Summary of National Adaptation Programme of Action (NAPA)
Jamaica has not submitted a NAPA. However, given the variety of possible adaptation measures,
the SNC segments the adaptation response by sector by alluding to an adaptation strategy under

the sectors of water resources, agriculture, human health, coastal zones and human settlements,
and tourism.
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® Adaptation Options

Proposed Elements of a Water Resources Adaptation Strategy for Jamaica

+ Increasing and maintaining investment in hydrological monitoring and water use through a
national database. This will result in improved data collection and storage on a national scale.

+ Funding research into adopting a water resources and water supply planning method under
climate change. With appropriate methods in place, consistent regional and national planning
can take place under a changing climate.

- Developing appropriate modelling tools to assist strategic planning of water resources. There
is an urgent need to develop a consistent set of appropriate modelling approaches and tools.

+ Investigate shifting focus from ground water to surface water storage for water supply.
Reducing the reliance on vulnerable coastal aquifers, in terms of quality and quantity with the
increased use of surface water reservoirs to maintain supplies.

Proposed Elements of an Agriculture Adaptation Strategy for Jamaica

- Raise awareness of the potential impact of climate change on the agricultural sector. Climate
change is not mentioned in the Agricultural Development Strategy 2005-2008.

- Develop modelling approaches and tools to allow assessment of impacts of climate change on
export and domestic crops and meat production. Detailed crop/country/climate specific
assessments are required to inform an adaptation programme and policy development.

- Develop regional links to fund and promote plant breeding programmes for common crops.

- Adaptation strategies include the development of crop varieties with increased temperature,
drought and pest resistance.

- Review approaches to integrated pest management under climate change. Existing pest
management strategies may require modification under climate change. Care must be taken
that any changes to these strategies do not have negative impacts on the environment, for
example, from increased pesticide use.

Proposed Elements of an Health Adaptation Strategy for Jamaica

Short-term adaptation strategies for addressing vector-borne diseases include:

- Public education aimed at encouraging individuals to identify and eliminate current breeding
sites and the symptoms of dengue;

- Surveillance in outbreak communities for the purpose of environmental sanitisation; and

- Adult mosquito control through the use of appropriate insecticide.

Overall recommendations for the health sector include:

+ Public education in the management of stress;

- Elimination of taxes on electric fans;

+ Increased public education in the areas of sanitation and food poisoning;

+ Relevant agencies prepared for handling increases in the incidents of food poisoning;

+ Public health inspections for mosquitoes, including pest and rodent eradication;

- Sustainable design standards for housing in areas subjected to high rainfall and hurricane
winds, for example, roofs can reduce heat absorption by painting them white or silver; windows
need cross ventilation; and

- More attention to be paid to the design of settlements.
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Priority should be given to:

- Better water monitoring and management through improvements at the National Water
Commission and Water Resources Authority;

+ Improving the capabilities of ODPEM to warn of hazards;

+ Improving data gathering ability and technical support staff of the Meteorological Office for
monitoring and warning of air-boned type diseases;

- More collaboration between research institutions involved in pollution control;

- All available climate data from sources are to be used to validate regional models and calibrate
statistical models;

+ Support should be given to research institutions involved in environmental related health risks
to run as many regional and statistical downscaling models as possible for calibration and
intercomparison purposes;

- Safe water storage drums; and

- More proactive actions in pressing the case for mitigation of greenhouse gases, especially by
the developed countries, in order to prevent increased temperatures.

Proposed Elements of an Coastal Zones & Human Settlements Adaptation Strategy for Jamaica
The most important measure for adapting to sea-level rise involves a thorough revision of the
present published setback guidelines. Instead of being based on slope angles, these should be
related to the local risk of inundation from present and future storm events (i.e., site specific).
Setbacks for structures on rocky coasts where there is storm-deposited debris should be
determined by the position of the debris ridge formed by sandy and rocky debris accumulated
over the past four millennia. Destroying this ridge for construction materials exposes
communities and buildings behind the ridge to increased vulnerability from inundation and
damage from moving debris.

Proposed Elements of a Tourism Adaptation Strategy for Jamaica

- Raise stakeholder awareness of the workings of both tourism and environment;

- Stakeholder identification of detailed programme and projects;

- Set up a comprehensive performance framework with targets;

- Provide more varied visitor attractions to a) put less pressure on existing natural resources and
b) stimulate more visitors;

- Reflect social and environmental costs in the price of tourism products;

+ Improve environmental lobbying;

+ Implement infrastructural changes to protect the environment, e.g., groynes and levees,
reforestation, and coastal zone management;

- Implement education and sensitisation programmes;

+ Intensify community tourism activities; and

+ Increase urban tourism.

5. Key industries and economic activities

The Jamaican economy is heavily dependent on services, which now account for nearly 65% of
GDP. The country continues to derive most of its foreign exchange from tourism, remittances,
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and bauxite/alumina. Remittances account for nearly 15% of GDP and exports of bauxite and
alumina make up about 10%. The bauxite/alumina sector was most affected by the global
downturn while the tourism industry was resilient, experiencing an increase of 4% in tourist
arrivals. Tourism revenues account for roughly 10% of GDP, and both arrivals and revenues
grew in 2010, up 4% and 6% respectively. Jamaica's economy faces many challenges to growth:
high crime and corruption, large-scale unemployment and underemployment, and a debt-to-GDP
ratio of more than 120%.

Jamaica's onerous public debt burden is the result of government bailouts to ailing sectors of the
economy, most notably to the financial sector in the mid-to-late 1990s. In early 2010, the
Jamaican government created the Jamaica Debt Exchange in order to retire high-priced domestic
bonds and significantly reduce annual debt servicing. The Government of Jamaica signed a
$1.27 billion, 27-month Standby Agreement with the International Monetary Fund for balance of
payment support in February 2010. Other multilaterals have also provided millions of dollars in
loans and grants. Despite the improvement, debt servicing costs still hinder the government's
ability to spend on infrastructure and social programs, particularly as job losses rise in a shrinking
economy.

The Simpson-Miller administration faces the difficult prospect of having to achieve fiscal discipline
in order to maintain debt payments, while simultaneously attacking a serious crime problem that
is hampering economic growth. High unemployment exacerbates the crime problem, including
gang violence that is fuelled by the drug trade.

6. National development strategy

Jamaica’s overarching strategic direction that will guide the country’s development to 2030 is
articulated in Vision 2030 Jamaica: National Development Plan, and is based on the
comprehensive vision “Jamaica, the place of choice to live, work, raise families, and do business”.
The plan is expected to result in Jamaica achieving developed country status by 2030. There are
four national goals, 15 national outcomes, and over 50 national strategies to achieve them.

It is based on seven Guiding Principles which put people at the centre of Jamaica’s development.
These are: transformational leadership; partnership; transparency and accountability; social
cohesion; equity; sustainability; and urban and rural development. They give priority attention
to elements that are essential to delivering a world-class quality of life for all Jamaicans and
reflect the key pillars of change needed to realize the Vision for our nation.

Vision 2030 Jamaica is built on four strategic goals for the country’s development. These goals
are mutually reinforcing and synergistic in design, and their achievement cannot be realized in
isolation from each other. They give greater articulation to the vision statement and are the
pillars on which the new paradigm for Jamaica’s sustainable prosperity rests.

Operationally, the four National Goals are mapped into 15 National Outcomes, which in turn will
be pursued through National Strategies. The National Outcomes reflect the desired changes in
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development conditions and, when accomplished, lead to the achievement of the National Goals.
Each outcome is aligned to a specific goal, and collectively they provide the roadmap for
achievement and success under Vision 2030 Jamaica.

National Goals National Outcomes

1 Jamaicans are : A Healthy and Stable Population
empowered to achieve their | 2: World-Class Education and Training
fullest potential : Effective Social Protection

: Authentic and Transformational Culture

2 The Jamaican society is
safe, cohesive and just

: Security and Safety
. Effective Governance

3 Jamaica’s economy is
prosperous

: A Stable Macroeconomy

: An Enabling Business Environment

: Strong Economic Infrastructure

10 : Energy Security and Efficiency

11: A Technology-Enabled Society

12: Internationally Competitive Industry Structures
 Agriculture

e Manufacturing

e Mining and Quarrying

 Construction

 Creative Industries

e Sport

 Information and Communications Technology
* Services

e Tourism

©O© 00 N[ O|hdh W IN B

4 Jamaica has a healthy 13 : Sustainable Management and Use of Environmental and
natural environment Natural Resources

14 : Hazard Risk Reduction and Adaptation to Climate Change
15 : Sustainable Urban and Rural Development

Source: SNC (2011)

Based on the National Outcomes defined in the table above, national strategies will be
implemented through sector level programmes, plans and activities for each of the social,
governance, economic and environmental sectors of the country. Vision 2030 Jamaica will be
supported by seven three-year, medium-term socioeconomic policy framework (MTF) documents.
The MTF 2009-2012 is the first such document, which focuses on six priority outcomes:

- Security and Safety

- A Stable Macro economy

- Strong Economic Infrastructure

- Energy Security and Efficiency

- World Class Education and Training
- Effective Governance
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237. €Y MLTT

Saint Lucia

1. Mainstreaming adaptation/mitigation actions in the national development
strategy

Saint Lucia is characterized by unique island state circumstances that pose serious challenges to
development in the context of climate change. These include such aspects as small size (land
mass, population), an open economy with a negative balance of trade, a limited natural resources
base, fragile ecosystems, limited human capacity and resources, and limited technological
capability. Compounding this, climate change exposes Saint Lucia to increased frequency of
natural hazards such as hurricanes and extreme hydrological events. It is the interplay of these
vulnerabilities that require urgent actions towards climate change in Saint Lucia, particularly as
concerns adaptation.

In this background, Saint Lucia has been developing a number of studies, policies, and a handful
of concrete actions in regards to climate change with particular focus on adaptation, culminating
in vulnerability assessment conducted as part of second national communication and the 2003
Saint Lucia National Climate Change Policy and Adaptation Plan.

1. Summary on climate change related issues in the country
® Climate change policy

Saint Lucia ratified the United Nations Convention on Climate Change (UNFCCC) on 14 June 1993
and the Kyoto Protocol on 20 August 2003.

As noted above, many of Saint Lucia’s climate change actions and policies are couched within a
broader development agenda or are guided by a number of national, regional and international
policy imperatives and instruments. Although taken as a whole, Saint Lucia’s climate change
policies are comprehensive, the process has largely been iterative that has seen different
government ministries and organizations adopt independent strategies and policies.

Saint Lucia is committed to achieving the Millennium Development Goals (MDGs), that also
address combating greenhouse gases (GHGs). Saint Lucia is also committed to the
implementation of the Barbados Programme of Action (BPoA) and the Mauritius Strategy. The
BPoA, adopted at the first Global Conference on Sustainable Development of Small Island
Developing States held in Barbados in 1994, sets forth specific actions and measures to be taken
at the national, regional and international levels to support the sustainable development of Small
Island Developing States (SIDS). The Mauritius Strategy was adopted at the International
Meeting to Review the Implementation of the SIDS Programme of Action in Mauritius in 2005.
Both documents underscore the particular vulnerability of SIDS in the face of climate change and
outline specific response measures to be taken at national, regional and global levels.
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CARICOM, to which Saint Lucia became a member in 1974, is currently finalizing a regional
strategy on adaptation to climate change. Saint Luca is also member of the Organization of
Eastern Caribbean States (OECS), established in 1981. Environmental management in the OECS
is guided by the St. Georges Declaration of Principles for Environmental Sustainability (SGD),
which was adopted in 2001 and revised in 2006. The overall aim of the SGD is to “Foster
Equitable and Sustainable Improvement in the Quality of Life in the OECS Region”. Principle 8 of
the SGD seeks to “Address the Causes and Impacts of Climate Change”.

At the national level, Saint Lucia has established an extensive policy framework to guide national
action on a wide range of environmental and related issues. To address the formerly piecemeal
approach of Saint Lucia’s climate change policies, a Legal and Institutional Review of
Environmental Management was commissioned in 2001 to guide future expansion and
strengthening of the legal, policy and institutional arrangements for the climate change sector.
In addition, some specific policy instruments of relevance to addressing climate change have
been adopted. These include a National Environment Policy (NEP) and a National Environmental
Management Strategy (NEMS). In 2001, Saint Lucia adopted a National Climate Change Policy
and Plan which sets the stage for implementing an integrated response to the impacts of climate
change. A Sustainable Energy Plan (SEP) was adopted in 2002 which, among other things,
identifies a number of short and medium-term renewable energy targets.

Other relevant instruments include:
National Environment Policy (NEP)/National Environment Management Strategy (NEMS) (both
make reference to the implementation of Saint Lucia’s Climate Change Policy).
National Land Policy (approved in 2007; incorporates climate change considerations).
National Water Policy (approved in 2004; also incorporates climate change considerations): A
Water Resources Management Agency (WRMA) has been established within the Ministry of
Agriculture, Lands, Forestry and Fisheries policy that should include (MALFF) to, inter alia,
spearhead implementation of the Policy.
Sustainable Energy Plan (approved in 2001).
National Energy Policy (June 2010).
Draft National Environmental Education Policy and Draft National Environmental Education
Strategy.
Draft Environmental Research Policy.
National Climate Change Policy and Adaptation Plan (NCCPAP) formulated in 2001.
Draft Revised Climate Change Adaptation Policy (2011).
Draft Climate Change Public Education Strategy (2011).
Environment Impact Assessment process (Climate change considerations are currently being
added to the Physical Planning Act and Regulations, including the Drat EIA Regulations).
Coastal Zone Management Policy and Strategy (Towards the Development of a Coastal Zone
Management Strategy and Action Plan for Saint Lucia).
Saint Lucia’s Coastal Zone Management (CZM) in Saint Lucia: Policy, Guidelines and Selected
Projects (2004).
National Environmental Commission (established in 2007).
Draft Environmental Management Bill.
National Emergency Management Plan (this includes: Hazard Mitigation Policy (GOSL, 2006),
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Disaster Management Policy Framework or Saint Lucia (GOSL, 200911) and Comprehensive
Disaster Management Strategy (GOSL, 200912).

Biodiversity-related policy documents.

Forest-related policy documents (National Action Plan to Combat Desertification and Drought
(SFA 2003 Project13), revised legislation (draft) for the Forestry Department, draft Saint Lucia
Forest Policy of 200814, Strategic Planning for Watershed Management Activity (200715),
Wildfire Management Plan (GOSL, 200816).

Enhanced institutional arrangements to create a sustainable national communication process
(Including the designation of national and Technical Focal Points for the UNFCC; appointment
of an informal Climate change Team within the SDED, appointment of an SNC team etc.).

Regardless of this attempt to develop a more holistic approach, to date, Saint Lucia has
promulgated no legislation to deal specifically with climate change. However, in 2001, Saint
Lucia enacted the Montreal Protocol Act. At present, steps are being taken to revise the Electricity
Supply Act, which addresses electricity generation, in order to, among other things, more
effectively allow for the generation of electricity from renewable energy sources. Work is also
underway on the development of an Environmental Management Act which is expected to include
references to climate change. This Act was completed in 2008 utilising funds made available
through the European Union Special Framework of Assistance for 2003 (SFA-2003). The Bill has
been further revised under Phase 1 of the Pilot Programme for Climate Resilience (PPCR) with a
view to ensuring that climate change considerations have been adequately addressed and is
expected to be finalized in the near future.

® National efforts/measures against climate change

As regards the Kyoto Protocol, the Ministry of Physical Development, Environment and Housing is
the designated national authority for Saint Lucia. Currently, there are no CDM projects in Saint
Lucia.

Under the piecemeal policy regime, actual climate change countermeasures have been similarly
diverse. Broadly, the initiatives fall under the use of environmentally friendly technology,
capacity building/public awareness, and information gathering/utilization.

Several initiatives have been undertaken with regard to technology use. The Global
Environmental Facility (GEF)-World Bank-funded Special Programme on Adaptation to Climate
Change (SPACC) Project (2007-11), executed regionally by the Caribbean Community Climate
Change Centre (CCCCC), focused on the implementation of select adaptation measures was
designed to address climate change impacts on biodiversity and land degradation. The
Strengthened Critical Coastal Infrastructure sub-component of the Project seeks to demonstrate
the design and implementation of appropriate interventions to reinforce critical infrastructure to
the effects of intensified hurricanes. The second sub-component focuses on the Sustainability of
Water Resources and Supply and seeks to complement the national water supply programme by
establishing adaptation measures that would result in increased resilience of surrounding coastal
ecosystems to the impacts of climate change and variability.
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Under the PPCR, the demonstrated success in the pilot of adaptation measures in these areas will
be upscaled for national level implementation. Further, it has been recognised that improving
the rate of adoption of Environmentally Sustainable Technologies (ESTs) will require a number of
measures, none the least is the provision of policy measures, including incentives to promote the
use of ESTs.

As regards capacity building, the work to date has been relatively sparse. Specific needs,
options and priorities for capacity building to address climate change issues have been identified
in reports such as the Initial National Communication (INC), the National Capacity Self
Assessment (NCSA), the Climate Change Technology Needs Assessment (CCTNA). However,
these still need to be acted upon.

Lastly, information gathering and use is considered to be an important aspect of Saint Lucia’s
climate change response, particularly as concerns adaptation planning such as flood mapping and
long-term meteorological data. However, concrete initiatives have been lacking in this field as
well.

2. Sustainable Development and Mitigation
® National inventory of greenhouse gas

The direct GHGs included are Carbon Dioxide (CO,), Methane (CH,), Nitrous Oxide (N,O) and
partially fluorinated hydrocarbons (HFCs). Indirect GHGs that contribute to Tropospheric Ozone
(0O5) formation, such as Non-Methane Volatile Organic Compounds (NMVOC), Carbon Monoxide
(CO) and Nitrogen Oxides (NOx) were also included in the inventory.

Emissions related to fuel combustion from all sectors have been included within the Energy Sector.
The primary fuels consumed in Saint Lucia and which lead to greenhouse gas emissions from the
energy sector are imported liquid fuels, gasoline, jet kerosene, gas oil and fuel oil. In addition to
these charcoal and firewood are also utilized for energy in the residential sector.

Of the fossil fuels imported and consumed in Saint Lucia, the greatest proportions of CO,
emissions result from the combustion of Gas/Diesel Oil (59.5 % in 2000) used almost exclusively
for thermal electricity production, and from Gasoline (34.6 % in 2000) mainly for vehicular road
transport, but also for agriculture and fishing. Smaller amounts of CO, emissions also result
from LPG use (5.3 %) in the residential and industrial sectors and from the use of kerosene and
lubricants.

The Manufacturing and Industrial Sector in St. Lucia is relatively small as is its overall contribution
to greenhouse gases assessed on a global scale. Substantial emissions are contributed by the
Food and Beverage Industries and Road Paving with Asphalt. Some HFCs are also released
through the consumption and use of halocarbons for air-conditioning and refrigeration. All
emissions from this sector are classified as non-CO,. Total emissions of non-methane volatile
organic compounds (NMVOCs) Emissions for the Inventory year 2000 decreased approximately
10% from 1994 due to a decrease in the estimate of asphalt used for road paving.
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There are no CO, emissions reported as being released from the agricultural sector in Saint Lucia,
as emissions related to fuel combustion are reported in the energy sector. Emissions of
significance to the sector are CH, emissions associated with animal livestock, and N,O arising
from fertilizer application to cultivated soils, excretion from animal grazing, from atmospheric
deposition of NH; and NOx, and from leaching of agricultural soils.

The anthropogenic effects of managed forests and changes in land-use designation are important.
Activities such as land clearing and timber harvesting, increase CO, emissions and increase
photosynthesis. CO, emissions and removals from this sector derive primarily from carbon uptake
due to regrowth in forests; from emissions from forest and grassland conversion due to burning
and decay of biomass; and from carbon release from forest soils. From the data indications are
that Saint Lucia’s Land Use Change and Forestry Sector is still a net source of CO, emissions.
Total CO, emissions have however experienced an almost 75% decrease from 1994 to 2000
(approximately 85 Gg emitted in 1994 as opposed to 21 Gg in 2000).

The most important gas (non-CO,) produced in this source category, the waste sector, is methane
(CH,). The two major sources are solid waste disposal to land, and wastewater treatment. In
addition to CH, solid waste disposal sites also produce CO, and non-methane volatile organic
compounds (NMVOCs) in very small amounts. Indirect N,O emissions also result from human
sludge. No CO, emissions are released from the waste sector. Total methane emissions in 2000
were 7.3 Gg, an 8% increase from 1994 while N,O emissions from waste handling were negligible.

The table below summarizes Saint Lucia’s GHG Emissions in 2000.

Table 1: GHG Emissions by Sources (Gg)

Greenhouse gas source | Net CO2 | CH4 N20 Cco NOX NMVOC | SO2
and sink categories Emissions (Gg) | (Gg) (Gg) (Gg) (Gg) (Gg) (Gog)
Total National Emissions | 368.8 7.9 0.1 14.4 2.0 5.9 0.1
and Removals

1 ENERGY 347.7 0.1 0.0 13.8 1.98 2.6 0.1
2 INDUSTRIAL 0.0 0.0 0.0 0.0 0.0 1.8 0.0
PROCESSES AND

PRODUCT USE

3 AGRICULTURE, 21.2 0.5 0.1 0.6 0.0 0.0 0.0
FORESTRY AND OTHER

LAND USE

4 WASTE 0.0 7.3 0.0 0.0 0.0 0.0 0.0
5 OTHER 0.0 0.0 0.0 0.0 0.0 1.6 0.0

Note: rounding errors account for discrepancy in totals.
Source: Government of Saint Lucia (2011). Second National Communication on Climate Change for Saint
Lucia.
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® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Saint Lucia has not submitted its NAMA plan and the Second National Communication (SNC) does
not note any significant mitigation actions until 2011.

® Mitigation Options

The SNC recommends a number of mitigation options for Saint Lucia, including:
Waste reduction
Refrigerants phase out
Fiscal measures for industrial energy efficiency
Reforestation program for marginally used agricultural lands
Regulations to incentivise purchases of high efficiency vehicles
Transportation demand management
Auto-generation and co-generation technology
Wind farms
Improved energy efficiency of appliances and lighting
Energy efficient building code
Auditing for small hotels
Solar water heating
Landfill gas capture with energy generation
Demand side management programme for electricity

3. Adaptation and Vulnerability
® Vulnerability to climate change

The Vulnerability and Adaptation (V&A) assessments conducted during the Second National
Communications (SNC) highlighted the vulnerabilities of several sectors including; water
resources; land resources; agriculture; coastal sector; marine resources; forest terrestrial
resources; health; financial services; and critical infrastructure.

Agriculture and tourism, which are the key economic sectors (as well as all other sectors) are
expected to be affected by all the anticipated impacts of climate change. In addition, the
anticipated negative impacts on social and economic infrastructure such as housing, water,
agriculture, ports, schools, hospitals, tourism plants, health services, communications, /nter alia,
are likely to cause major social and economic stresses which can be alleviated by appropriate and
timely adaptation measures. Another noteworthy conclusion is that all the anticipated impacts are
likely to trigger some form of hazard, which may result in a disaster. These impacts include
coastal erosion, loss of near shore housing and critical infrastructure, damage to properties and
threat to life and livelihoods associated with increases storm intensity, heat related health impacts,
landslides, loss of agricultural production and biodiversity, forest fires and damage to forest
ecosystems due to wind damage. Any response measure to be implemented will have
cross-cutting, multi-sectoral impacts.
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® Summary of National Adaptation Programme of Action (NAPA)

Saint Lucia has not submitted its NAPA. However, the adaptation needs and priorities of Saint
Lucia are discussed in the country’'s National Climate Change Adaptation Policy and Strategy
(2003) as well as its Initial and Second National Communication to the UNFCCC.

The aim of the National Climate Change Adaptation Policyis to foster and guide a national process
of addressing the short, medium and long term effects of climate change in a coordinated, holistic
and participatory manner in order to ensure that, to the greatest extent possible, the quality of
life of the people of St. Lucia, and opportunities for sustainable development are not
compromised.

The Objectives of this policy are to:
Foster the development of processes, plans, strategies and approaches to:

(a) Avoid, minimise or adapt to the negative impacts of climate change on St. Lucia’s
natural environment including ecosystems, species, genetic resources, ecological
processes, lands and water;

(b) Avoid, minimise or respond to the negative impacts of Climate Change on economic
activities;

() Reduce or avoid damage to human settlements and infrastructure caused by Climate
Change;

(d) Avoid or minimise the negative impact of climate change on human health;

(e) Improve knowledge and understanding of climate change issues in order to obtain
broad-based support for, and participation in climate change activities;

(f) Conduct systematic research and observation on Climate Change related factors in
order to improve forecasting and to supply the necessary planning and response
measures

Foster the development and application of appropriate legal and institutional systems and
management mechanisms for planning for and responding to climate change;

Foster the development of appropriate economic incentives to encourage public and private
sector adaptation measures.

® Adaptation Options

The following summarises the National Strategy for Adaptation to Climate Change. As such, the
Strategy is a direct derivative of the Climate Change Policy, and it is intended to serve as a
blueprint for implementation of the Policy.

Coastal & Marine Resources: Undertake review of existing coastal monitoring and data
collection systems.

Human Settlements: Develop adaptation plan for human settlements including zoning,
defences, building codes etc.

Terrestrial Resources, Terrestrial Biodiversity& Agriculture: Establish a system for
improved monitoring and research of key terrestrial and agricultural processes and resources.
Freshwater resources: Undertake inventory of freshwater resources and develop and
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implement a National Water Resources Management Plan.

Tourism: Improve/ develop regulatory framework with emphasis on enforcement.
Cross-cutting: Development and implementation of an integrated, coordinated and
sustained climate change education and awareness programme targeting all sectors and
relevant interest groups.

In addition to the MNational Strategy document, the vulnerability and assessment exercise
conducted under the SNC proposed an extensive list of potential adaptation strategies for
vulnerable sectors in Saint Lucia. The actions recommended for adaptation to climate change
impacts, can be summarised into six components:

Adaptation interventions in economic, social and environment/ecosystems dimensions, paying
particular attention to vulnerable communities, vulnerable groups and the private sector, in
order to begin building resilience and demonstrating results.

Enabling framework for implementation of interventions for resilience building to include
multi-level governance approach: regional, national and community; to provide clear direction
on how adaptation programmes can be incorporated into institutional frameworks, ministry
operational plans and policies, supported by appropriate legislation and fiscal regimes.
Provision for multi level research and systematic observation, at a regional level, with national
level linkages, to develop baselines and scenarios for future impacts, as well adaptation
options to address them, including the requisite technical and financial resources required for
effective national level adaptation.

Addressing information and data gaps that constrain capable practitioners in regional agencies,
government departments and civil society from addressing vulnerabilities.

Increasing education and awareness of publics on issues related to climate change and
improving capacities to facilitate climate change adaptation.

Monitoring and evaluation of programme activities for assessing, results for ongoing
modifications and adjustments as needed.

4. Key industries and economic activities

The island nation has been able to attract foreign business and investment, especially in its
offshore banking and tourism industries, with a surge in foreign direct investment in 2006,
attributed to the construction of several tourism projects. Although crops such as bananas,
mangos, and avocados continue to be grown for export, tourism provides Saint Lucia's main
source of income and the industry is the island's biggest employer. Tourism is the main source of
foreign exchange, although tourism sector revenues declined with the global economic downturn
as US and European travel dropped in 2009. The manufacturing sector is the most diverse in the
Eastern Caribbean area, and the government is trying to revitalize the banana industry, although
recent hurricanes have caused exports to contract.

Saint Lucia is vulnerable to a variety of external shocks including volatile tourism receipts, natural

disasters, and dependence on foreign oil. High public debt and high debt servicing obligations
constrain the Anthony administration's ability to respond to adverse external shocks. Economic
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fundamentals remain solid, even though unemployment needs to be reduced.

5. National development strategy

The country’s strategic development objectives are outlined in its 5-year Medium Term Strategic
Plans (MTSP). The period of the last MTSP was 2001-2006. Interventions described in the 2006
to 2010 Medium Term Economic Strategy (MTES) are aimed at removing bottlenecks that are
endemic to the socio-economic and environmental conditions that provide the context of national
sustainable development.

The thirteen Member States of the Caribbean Community and Common Market (CARICOM) and
the five Associated Member States have agreed to a single vision for sustainable development
which encompasses economic, social, environmental and governance dimensions, grouped into
six broad elements:
Self-sustaining economic growth based on strong international competitiveness, innovation,
productivity, and flexibility of resource use;
A full-employment economy that provides a decent standard of living and quality of life for all
citizens; elimination of poverty; and provision of adequate opportunities for young people,
constituting an alternative to emigration;
Spatially equitable economic growth within the Community, having regard to the high growth
potential of member states with relatively low per capita incomes and large resources of
under-utilised land and labour;
Social equity, social justice, social cohesion and personal security;
Environmental protection and ecological sustainability; and
Democratic, transparent and participatory governance.

At the level of the Organisation of Eastern Caribbean States (OECS), Member States agreed to a
human development agenda with eight key elements:
Reducing the levels of poverty;
Substantially increasing the number and quality of jobs;
Providing access to quality education for all;
Improving access to and the delivery of health services;
Sustaining an adequate stock of natural resources;
Empowering disadvantaged groups, at the household, community, national and regional levels
to take charge of their own lives;
Developing sports and enhancing participation at the national and regional levels; and
Strengthening the institutions and practices of good governance.

These development agendas embrace the sustainable development paradigm, seeking to meet
key social and economic goals sustainably. Member States are expected to implement policies

and measures to achieve these development goals.

At the national level, Government has approved a National Vision Plan which is a Sector
Development Plan which represents, in broad terms, the development priorities for each of the
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four main regions of the country. This plan is a broad-based land use plan developed to support
the expansion of the tourism infrastructure, support some measure of environmental
sustainability, expansion of housing and industry expansion.
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2.3.8. YOEVHEE

Solomon Islands

1. Mainstreaming adaptation/mitigation actions in the national development
strategy

Solomon lIslands is already vulnerable to extreme climatic events such as flooding associated with
heavy rainfall and tropical cyclones and droughts associated with the ElI Nino phenomenon.
These events have increased in frequency, intensity and duration, and may be exacerbated in the
future by climate and sea-level change.

Adaptation actions were identified in areas of agriculture and food security, water supply and
sanitation, education, awareness and information, human settlements, human health, waste
management, fisheries and marine resources, infrastructure, coastal protection, and tourism. Key
options for climate change mitigation are focused on the utilization of renewable energy (hydro
and solar) energy efficiency and conservation technologies as per government approved policies
and strategies.

2. Summary on climate change related issues in the country
® Climate change policy

The Solomon Islands ratified the United Nations Framework Convention on Climate Change
(UNFCCC) in December 1994 and then become a party to the Kyoto Protocol, which it ratified in
March 2003. The Solomon Islands submitted its initial national communications under the
UNFCCC in September 2004.

Solomon Islands has no policy that deals directly with issues relating to mitigation of climate
change. However, there are certain government development policies and strategies,
particularly in the energy and forestry sector that are of relevance to climate change.

These policies expressed national interests to “...the need to develop its renewable energy
potential...”, “...the urgent need to start phasing out large-scale logging operations...” and “... A
scheme will be established to assist resource owners carry out reforestation in logged areas.”

® National efforts/measures against climate change
Nationally, the Solomon Islands have already started some work on climate change in regard to its
obligations under the three treaties that were borne out of the UN Conference on Environment
and Development held in 1992 at Rio de Janeiro, namely, the United Nations Convention on
Biological Diversity (UNCBD); the United Nations Convention to Combat Desertification (UNCCD)
and; the UNFCCC.

The Solomon lIslands Government, through its various ministries, departments and agencies, is
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contributing to the work of addressing the country’s overall obligations in relation to climate
change. For instance, the Solomon Islands Meteorological Services is the focal point of climate
change in the country, and attempts to ensure that the climate change obligations are being met.
Other agencies include the Ministry of Environment and Conservation that is working on the
Solomon Islands National Capacity Self Assessment (NCSA) Reports, and the Ministry of Mines
and Energy, which works on reporting on the energy aspect of climate change.

Climate Change, Disaster Management and Meteorology division in the Ministry of Environment is
designated national authority of Solomon Islands. Solomon Islands have one Programmatic
CDM project under validation. The project aims to reduce greenhouse gas emissions from palm
oil mills by capturing the biogas generated in the wastewater treatment systems.

3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

Due to unavailability of sourced information, data, time constraints and apathy on the part of
some of the stakeholders, the base line for this inventory was confined to 1994. Record keeping
and access to acquiring data from selected sectors has been a major hindrance to the compilation
of this inventory. Some of the presumed major sources of data and information, including
government departments do not have records or proper recording systems in place.

Top Down and Bottom Up approaches were the basis of this inventory. The Top Down approach
basically refers to producers and in the case of Solomon Islands it would refer to the importers

whilst the Bottom Up approach refers to users or the consumers.

Table 1: Summary of CO2 Emission from Fossil Fuel in Top Down Approach

Fuel Type Total Fuel Apparent Apparent Actual CO2 Percentage

Imported Consumption Consumption Emissions (%)

(kilotons) (kilotons) Terajoules (Gg CO2)

)

Gasoline 16.25 16.25 728 49.95 15.48
Jet Kerosene 4.8 3.3 147.15 10.42 3.23
Other 3.62 3.62 162.00 11.53 3.57
Kerosene
Diesel oil 76 76 3293.08 241.47 74.86
Lubricants 2.2 2.2 88.42 6.45 2.00
LPG Gas 0.94 0.94 44.47 2.78 0.86
Total CO2 Emissions from Top Down Approach (Gg CO2) 322.58 100

Note: There was no assumption used in the Top Down Approach as the information and data provided were from

reliable sources and therefore indicate true representation of total fossil fuel imported.
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Table 2: Summary of CO2 Emissions from Fossil Fuel Combustion using Bottom Up Approach

Consumption and Emissions

Fuel Usage By Sector Apparent Apparent Actual
Consumption Consumption Emissions
(kilotons) Terajoules (Gg CO2)
(1)
Energy Sector
Diesel Oil 16.68 722.74 53.0
Lubricants 0.18 7.23 0.26
Transport: Sea, Air, Land
Gasoline 14.84 14.84 45.61
Jet Kerosene 0.8 0.8 2.53
Diesel Oil 44.84 44.84 142.47
Lubricants 1.5 1.5 2.18
International Bunkers: Marine and Aviation
Jet Kerosene 1.5 66.89 4.73
Diesel Oil 0 0
Lubricants 0 0 0
Commercial Institutions
LPG gas 0.33 15.61 0.97
Other Fuel 0 0 0
Agriculture, Forestry and
Fisheries
Gasoline 1.46 65.41 4.49
Diesel Oil 9.2 398.64 29.23
Lubricants 0.21 8.44 0.31
Residential
Other Kerosene 3.62 162.0 11.53
LPG gas 0.61 28.86 1.80
TOTAL (excluding international bunkers) 294.38
Notes:

1. Total CO2 emissions exclude emissions from international bunkers inline with IPCC reporting Guide lines

2. Avgas and Petrol are included as Gasoline

The total carbon dioxide emissions from the bottom up approach is less than that from the top
down approach because diesel oil is also used in various ways which were not accounted for in
this inventory. These include its use in rural areas and some educational institutions for lighting,
farming and other general uses.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Solomon Islands has not submitted its NAMA plan.
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® Mitigation Options

Mitigation options by the Solomon Islands are measures to limit and reduce emissions from the
supply and utilization of energy, and enhancing sinks of carbon dioxide.

Energy Efficiency and Conservation

a) Lighting

Lighting is a major energy consumer in buildings and there is potential for making energy savings
and reducing CO2 emissions. This may be achieved by replacing inefficient lamps with high
efficiency alternatives.

b) Air Conditioning

Air conditioning in government offices and business houses can be a major source of energy
consumption in Solomon Islands. It is possible to reduce the amount of energy consumed in air
conditioning by proper maintenance and introducing more efficient air conditioners with controls
that allow the system to shut down when the system is not needed.

c¢) Refrigerators

Refrigerators are common source of energy consumption in residential and government buildings.
New refrigerator efficiency has been improved dramatically in the major markets and energy
savings can be made by the diffusion of this technology into Solomon Islands.

Renewable Energy Technologies

a) Hydro-electricity

Small-scale hydro-electricity generation had been introduced into the rural areas of Solomon
Islands and there is potential for its development in other suitable areas. On a larger scale,
there is also potential for hydro-electricity generated in the urban areas of Solomon Islands, and
this would substantially reduce the dependence on fossil fuel generated electricity, particularly in
the Capital.

b) Solar Thermal
Solar thermal is in use in the Solomon Islands mainly for water heating in residential buildings and
some government offices in the urban areas.

¢) Solar PV Technology

This technology has been introduced to several villages for lighting and powering radios and
refrigerators. This technology has the potential for adoption as a major energy source for the
rural communities in the Solomon Islands.

d) Biomass
Oil palm and copra industries in the Solomon Islands are using limited biomass generated
electricity in their operations and the technology could be adopted to other similar industries.

Enhancing Greenhouse Gas Sinks and Sustainable Land Management
The Solomon Islands Government has policy actions to:
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a) reduce current levels of harvest to a sustainable level through current moratorium now in effect
on the issuing and renewal of licenses, revise existing law on forestry, and establishment of a
National Conservation Trust Fund for funding protection, conservation, replenishment and
development of exploited natural forest resources;

b) achieve higher levels of efficiency in forestry harvest and reducing adverse environmental
impact to a minimum;

c) privatise plantation estates in order to improve their management; and

d) continue to encourage and facilitate reforestation projects.

Ground Transport Sector

It is realized that appropriate policies and measures be put in place to control and regulate the

importation of automobiles and vehicles meeting certain specifications and standards with
preferences for efficiency and environmentally friendly vehicles.

4. Adaptation and Vulnerability
® Vulnerability to climate change

While there is a wide diversity of social and biophysical environments within Solomon Islands,
there are some particular systems throughout the country that are likely to be sensitive to climate
and sea-level change. Those identified as being of greatest importance are: 1) Subsistence and
Commercial Agriculture, 2) Human Health, 3) Coastal Environments and Systems, 4) Water
Resources, 5) Marine Resources.

Subsistence and commercial agriculture

Subsistence food crops are already adversely affected by extreme events like droughts and
cyclones. Any increase in frequency or intensity of extremes due to climate change, in the future
could lead to lower crop yields.

Human Health

Temperature influences the rate of parasite multiplication in carrier mosquitoes as well as
mosquito biting rates. Thus, overall temperature strongly influences epidemic potential. Higher
humidity increases mosquito longevity. It is anticipated that the projected increases in
temperature will increase the incidence of malaria in areas already affected.

Extreme events such as cyclones and flooding have several direct negative effects on public
health including loss of life, injury and outbreaks of cholera and other diarrhoeal diseases.

Coastal Environments and Systems
The effect of sea level change combined with storms and cyclones could pose an even higher risk
of flooding and inundation.
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Coastal erosion is already evident in many parts of the country. Protective works along the
shoreline have been eroded and the situation now is that parts of the road passing through it have
been washed out. This process has been observed over a number of years but at a faster rate in
recent years.

Coral reefs are important in Solomon Islands as they are the main source of sediment for beach
formation, provide protection from storm events and are productive habitats and ecosystems.
During the recent El Nino there were lower sea levels, which resulted in warmed coral habitats
and coral bleaching in some parts of the country.

Water resources

Climate change is likely to affect both water quantity and quality in sensitive areas of Solomon
Islands. In the past, events such as El Nino have had significant impacts on water sources in
some part of the country. Thus, any decrease in average future rainfall or increase in drought
frequency or length would adversely affect water supply. Sea level change may result in
salt-water intrusion of the important fresh water lenses of the low-lying islands and atolls. This
would be worsened by flooding and inundation.

Marine resources

There is presently little knowledge about the effects of climate and sea level variations on marine
resources. What is known presently is that the distribution of tuna stocks is affected by sea
surface temperature variations. The changes in sea surface temperature and ocean currents
associated with the 1997/98 El Nino reduced the Solomon Islands tuna catches. If average sea
surface temperatures change in the future diminished catches might occur more often.

® Summary of National Adaptation Programme of Action (NAPA)

NAPA will communicate priority activities addressing the urgent and immediate needs and
concerns of Solomon Islands, relating to adaptation to the adverse effects of climate change.
NAPA was prepared through a consultative process using a country team approach, a national
synthesis of information covering the various sectors of the economy, a vulnerability analysis and
community and/or village consultations.

Based on the high ranking of the priority sectors and the greater likelihood of accessing funding
support from the Least Developed Countries Fund for the implementation thereof, a total of seven
project profiles were developed, as shown in the next section.

® Adaptation Options

The prioritization and ranking of key sectors which require urgent and immediate adaptation
actions are included in the following seven project profiles:

(1) Managing the impacts of, and enhancing resilience to, climate change and sea-level rise, on
agriculture and food security, water supply and sanitation, human settlements, human health
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and education, awareness and information

Goal: To increase the adaptive capacity and resilience of key vulnerable sectors

Component 1. Agriculture and Food Security

The main objective of this component is to increase the resilience of food production enhance
food security to the impacts of climate change and sea-level rise.

Component 2. Water Supply and Sanitation

The main objective is to increase the resilience of water resources management to impacts of
climate change and sea-level rise.

Component 3: Human Settlement

The main objective of this component is to improve the capacity for managing impacts of climate
change and sea-level rise.

Component 4: Human Health

The main objective of this component is to increase the capacity of health professionals to
address adverse impacts of climate change on human health.

Component 5. Education, awareness and information on climate change

The main objective of this component is to promote climate change education, awareness and
information dissemination.

(2) Climate change adaptation on low-lying and artificially built-up islands in Malaita and Temotu
provinces

Goal: The main goal is to facilitate adequate adaptation to climate change and sea-level rise
Objective: To develop and implement plans to relocate as an adaptation measure.

(3) Waste management

Goal: Main goal of this project is to better manage impacts of climate change on waste
management

Objective: To develop a national integrated sustainable Waste Management Plan and Strategy
for incorporating impacts of climate change.

(4) Coastal protection

Goal: The main goal of this project is to increase the resilience and enhance adaptive capacity of
coastal communities, socio-economic activities and infrastructure.

Objective: Integrate climate change adaptation (climate proofing) into construction of a roads
and other infrastructure.

(5) Fisheries and marine resources

Goal: To improve the understanding of the effects of climate change and climate variability

including El Nino-Southern Oscillation on the inshore and tuna fishery resources.
Objective: To improve the capacity to protect inshore fisheries and marine resources.
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(6) Infrastructure development

Goal: To improve the resilience of key infrastructure to climate change and sea-level rise.
Objective: Integration of climate change risk proofing into infrastructure design and
development.

(7) Tourism

Goal: To integrate climate change adaptation strategies and measures into tourism planning and
development.
Objective: To build capacity in managing impacts of climate change on tourism.

5. Key industries and economic activities

The bulk of the population depends on agriculture, fishing, and forestry for at least part of its
livelihood. Most manufactured goods and petroleum products must be imported. T he islands
are rich in undeveloped mineral resources such as lead, zinc, nickel, and gold.

Prior to the arrival of Regional Assistance Mission to Solomon Islands (RAMSI), severe ethnic
violence, the closing of key businesses, and an empty government treasury culminated in
economic collapse. RAMSI's efforts to restore law and order and economic stability have led to
modest growth as the economy rebuilds.

6. National development strategy

The overall framework for adaptation to climate change and for development in Solomon Islands
is embedded in the Medium Term Development Strategy 2008- 2010 (MTDS). The aim and
purpose of the MTDS is the belief by the Coalition for National Unity and Rural Advancement
(CNURA) Government that it is only when Solomon Islanders benefit from ‘development’, that the
government can say truly that it is addressing national needs.

The mission of the CNURA Government is to further strengthen development through a
bottom-up and holistic approach that encompasses the empowerment of the people through rural
advancement strategies, the pursuit of the Millennium Development Goals (MDGs), the
revitalization of the economy, improved law and order, effective service delivery and the
devolution of powers and functions and decision-making authority to the periphery. One of its key
national objectives is to ensure the sustainable utilization and conservation of the natural
resources and environment and successful adaptation to climate change.
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2.39. YN

Tuvalu

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Tuvalu is extremely vulnerable to the adverse effects of climate change, and especially to sea level
rise as the islands of Tuvalu are only a few metres above sea level. Any rise in sea level will have
very serious impact.

Tuvalu is taking measures to achieve sustainable development. In terms of adaptation, it is

taking steps in particular to cope with rising sea levels, including

e Increasing resilience of Coastal Areas and Settlement to climate change

e Increasing subsistence pit grown pulaka productivity through introduction of a salt tolerant
pulaka species.

e Adaptation to frequent water shortages through increasing household water capacity, water
collection accessories, and water conservation technique

2. Summary on climate change related issues in the country
® Climate change policy

Tuvalu ratified the United Nations Framework Convention on Climate Change in October 1993 and
the Kyoto Protocol in November 1998. Tonga’s first national communications was submitted in
October 1999. Tuvalu's national adaptation programme of action was submitted in May 2007.

Recognizing Tuvalu’s environmental concerns due to threats caused by climate change, especially
the adverse impacts of droughts, saltwater intrusion and coastal erosion on the livelihood of the
people, Tuvalu developed the National Environmental Management Strategies (NEMS) in 1997 to
assist on Tuvalu’s efforts to achieve sustainable development, and later in 2005, TE KAKEEGA 11
2005-2015 National Strategy for Sustainable Development.

Tuvalu has developed policies and strategies in its KAKEEGA 11 to stimulate economic growth and
stability. This is being done through structural reforms in the public sector, including efficiency
improvements, further cost cutting, and focusing on activities that are core-functions and which
have high rates of returns that are key strategies in the short and medium-term.

® National efforts/measures against climate change
Tuvalu is making the following efforts against climate change.
Education and awareness

Climate change issues have been incorporated into curriculum of primary and secondary schools.
In terms of public awareness, a strong position has been taken by the government and
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communities through participatory radio programmes, leaflet production, essay competitions,
poster competitions, national workshops and visits to outer islands to promote education and
awareness on climate change and sea level rise.

Renewable Energy

The Tuvalu Solar Electric Cooperative Society (TSEC) is currently boosting the use of photo-voltaic
renewable energy on all islands. The plan is to have the first 30% households provided with
solar lighting by the year 2003. A further 35% of households will access solar lighting by 2006
with the remaining 35% to be completed by the year 2010. This is a long term plan and requires
some financial support from the government to achieve.

Agriculture
Some of the measures the agricultural department is encouraging on the islands to reduce GHG

emissions are:

- To ban burning of twigs, branches, etc when clearing land

- To reduce to the minimum the importation and use of chemical fertilizers

- To encourage the use of organic fertilizer

- To promote a mix farming system (agroforestry)

- To look for alternative uses of pig’'s waste

- To promote management of culturally important native trees

- To encourage the planting of fast growing local trees for provision of fuel-wood
- To promote proper production of charcoal for use as fuel-wood in cooking

Land use and forestry

The importation and use of chemical fertilizers is no longer encouraged by the Agricultural
Department. Instead, the use of organic fertilizer is promoted for the cultivation of food crops. Mix
farming (agroforestry) where planting of potential compost trees, fuel-wood trees, winds breaks,
shoreline protective trees and food crops is now encouraged on all the islands instead of
mono-cropping coconuts as was the practice in the past.

Waste

To relax the problem of waste on Funafuti, government is encouraging the recycling of aluminium
cans, waste oil and organic waste. Other forms of waste will be properly disposed at the
recommended waste sites. High importation duties are imposed on reconditioned vehicles to
reduce the high rates of importation of second hand vehicles. Reduction of waste volume through
the establishment of legislation and identifying waste sites is also encouraged.

Tuvalu has not set up a designated national authority and does not have any CDM projects.
3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

For Tuvalu, the first greenhouse gases inventory was carried out in late 1998 focusing on the
three major gases namely carbon dioxide (CO,), methane (CH,;) and nitrous oxide (N20) as

102



required by the UNFCCC. The result of the greenhouse gases inventory is given below.

Table 1: Tuvalu Summary of Emission

Year | tons
Energy CO; CH,4 N0 NOx co NMVO | HFCs | PFCs | SF6
Energy sources 1994 | 4,650 | O 0 0 0 0 0 0 0
Traditional biomass 1994 | 0.000 | 0.000234 | 0.00000193 | 0.0000697 | 0.0245 | O 0 0 0
burned for fuel
Coal Mining and 1994 | 0.000 | O 0 0 0 0 0 0 0
Handling
Oil and Gas Activities 1994 | 0.000 | O 0 0 0 0 0 0 0
Total for Energy 4,650 | 0.000234 | 0.00000193 | 0.0000697 | 0.0245 | 0.000 | 0.000 | 0.000 | 0.000
Industrial Process
Cement Production 1994 | 0.000 | O 0 0 0 0 0 0 0
Total for Industrial 0.000 | O 0 0 0 0 0 0 0
Process
Solvent and Other 1994 | na
Product Use
Agriculture
Domestic livestock 1994 | 0.000 | 42.3 0. 0156923 | 0 0 0 0 0 0
enteric fermentation and
manure management
Flooded Rice Fields 1994 | O 0 0 0 0 0 0 0 0
Burning of Savannas 1994 | O 0 0 0 0 0 0 0 0
Field burning of 1994 | 0 0 0 0 0 0 0 0 0
Agriculture residues
Total for Agriculture 0.000 | 42.3 0. 0156923 | O 0 0 0.000 | 0.000 | 0.000
Land Use Change &
Forestry
Change in forest and 1994 | O 0 0 0 0 0 0 0 0
other woody biomass
stock
Forest and Grassland | 1994 | O 0 0 0 0 0 0 0 0
conversion
Onsite burning of forest 1994 | O 0 0 0 0 0 0 0 0
Abandonment of 1994 | O 0 0 0 0 0 0 0 0
managed land
Total for Land Use 0.000 | 0.000 0.000 0.000 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Change a & Forest
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® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Tuvalu has not submitted its NAMA plan.

® Mitigation Options

To meet the challenges presented by climate change and development, Tuvalu needs to focus on
the gaps in information and constraints identified below.

Information lacking for appropriate adaptation and management

Most of the predicted changes relating to climate change and sea level rise are not clear what the
changes for Tuvalu might be. For management and adaptation measures to be effective, they
need to be based on models which are relevant and as accurate as possible. There is an urgent
need for modelling which is focused on the Pacific Region, which can give climate change
predictions at the scale of individual countries.

At the national level, it is important that the arrangements for updating the GHG inventory are
maintained and that vulnerability and assessment studies are regularly up-dated. In addition,
existing programmes for monitoring changes in climate and sea level need to be supported and
data they collect compared with predictions.

Improving interactions between humans and their environments

Living with climate change is also about dealing with day-to-day environmental integrity. This
implies that healthy ecosystems are resilient ones, and that good policies and management
practices introduced now, will lead to the best outcomes in ht facer of climate change. The
issues are inseparable developments that improve the country not only economically, socially, and
culturally, but also environmentally. Further, to ensure that the outcomes of climate changes
come as no surprise and that appropriate adaptation are made, it will be necessary to integrate
climate changes into national planning.

Initiatives needed to address issues of climate changes and resilience
New initiatives are required to refine predictions, assess the present and future resilience of the
country to climate change and other impacts, improve planning and management, and to
minimize impacts. The project needed fall into three categories. These are research, education
and capacity-building and improvements in practices and technology.

4. Adaptation and Vulnerability
® Vulnerability to climate change

The problem of climate change caused by the anthropogenic emissions of greenhouse gases has
posed the following impact on small island states like Tuvalu:

Sea level rise
The islands of Tuvalu are only a few metres above sea level. Any rise in sea level will have very

104



serious impact on human health, houses, infrastructure, food crops, ground water sources, land
and marine biodiversity, vegetation, and the shoreline. Sea level rise could also cause serious
coastal erosion and land loss on all the islands, lower crop yields and in some cases might lead to
the loss of entire islets.

Rising temperature

As predicted by scientists, the temperature of planet earth is expected to rise slowly in the next
thousand years. The impact of that rising temperature on the atoll nations will be expensive.
An increase in the sea temperature by just one-degree is expected to affect the population of
other marine biodiversity including fishes, the shellfish species and others. Agricultural
production may decline in terms of crop yields because of salination and increased transpiration,
and will make local food production more expensive. There is an expected emergence of new
agricultural pests, which may make local food production more difficult. Health risks through
mosquito vectors are predicted to rise and may affect health and quality of life of humans.

Coastal erosion and infrastructure development

Coastal erosion is a common feature of the islands under natural conditions and it is a continuing
problem for all Tuvalu islands. The rate of erosion during the predicted rise in sea level is at the
rate of one metre of shoreline loss pre year. An increase in population and growth in demand for
permanent houses and infrastructure has resulted in increased demand for gravel for building and
constructional purpose. This has led to a more serious coastal erosion problem especially on the
capital Funafuti. With an expected increased in frequency of strong winds, and increased
internal migration to Funafuti, the predicted problem with coastal erosion are likely to be worst on
Funafuti.

Biodiversity

The entire population of Tuvalu depends largely on marine resources as their main source of
protein. With increasing pressure on the marine resources, some of these resources are
becoming scarce that their continued existence is highly endangered. Given the low lying
feature of the islands, only a few metres above sea level, the predicted sea level rise, rising
temperatures etc, both our land and biodiversities are very vulnerable to these adverse effects of
climate change. Endemic species are the most susceptible to the extreme events of climate
change and may reach a point of complete extinction.

Solid and liquid waste

From observation, there is a marked increase in solid and liquid waste especially on Funafuti.
The overall impact of increased waste and poor management on the islands is the degradation of
our clean environment.

Oil and other hazardous wastes are posing the following risks-

« Contamination of the underground water resource and

e Sea water pollution around the main settlement area (with associated increase in algal cover,
losses of corals and the emergence of algal blooms)
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® Summary of National Adaptation Programme of Action (NAPA)

The Tuvalu NAPA was developed to support the Kakeega 11, National Strategy for sustainable
development 2005-2015; in synergy with other action plans and other development aspirations of
the government of Tuvalu.

The goal of the Tuvalu NAPA is to provide a framework that will guide the coordination and
implementation of adaptation activities in the country.

The main objectives of the NAPA are:

(1) To develop a country-wide programme that encompass urgent and immediate needs of
communities;

(2) To implement immediate and urgent adaptation activities to climate change and variability;

(3) To enhance communities awareness and livelihood; and

(4) To mainstream adaptation measures into national and sectoral planning.

® Adaptation Options

The Tuvalu NAPA is mindful that in addressing future adverse effects of sea level rise is a complex
issue for Tuvalu. A system approach acceptable to the community concerned must be suggested.
In addition, NAPA is also aware that no Potential Adaptation Strategies (PAS) could absolutely
eliminate adverse impacts of climate change, variability, sea level rise and extreme events.
Therefore, stakeholders’ still have to bare some of the cost of climate change. Listed below are
the PAS selected for the Tuvalu NAPA in descending order of priority.

Project No.1 Coastal: Increasing resilience of Coastal Areas and Community
Settlement to climate change.

Goal

Increasing resilience of Coastal Areas and Community Settlement to climate change

Objectives

« Increased protection of Coastal Areas from Erosion; and

« Increased protection of Coastal Communities from natural phenomenon.

Project No.2 Agricultural: Increasing subsistence pit grown pulaka productivity
through introduction of a salt-tolerant pulaka species.

Goal

Increasing Pulaka Productivity in Tuvalu.

Objectives

« Increase number of abandoned pulaka pit re-planted; and

= People’s preference for fresh nutritious pulaka increased.

Project No.3 Water: Adaptation to frequent water shortages through increasing

household water capacity, water collection accessories, and water conservation
techniques.
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Goal

Adaptation to frequent water shortages through increasing household water capacity, water
collection accessories, and water conservation technologies.

Objectives

« Increased household water storage capacity and water collecting accessories; and

« Increased use of water conservation technologies.

Project No.4 Health: Strengthening of Community health through control of vector
borne/climate sensitive diseases and promotion access to quality potable water
Goal

To protect Community health through control of vector borne / climate sensitive diseases and
promotion community access to quality potable water.

Objectives

* Increasing community access to clean water; and

 Controlling Climate sensitive and water-borne diseases.

Project No.5 Fisheries: Strengthening of Community Based Conservation
Programmes on Highly Vulnerable near-shore Marine Ecosystems.

Goal

To Develop and Strengthen Community Based Conservation Programmes on Highly Vulnerable
Marine Ecosystems.

Objectives

« Increased protection of Coastal Marine Biological Diversity;

« Develop and Strengthen Community Sustainable biodiversity conservation programme;

« Increased productivity of Coastal Marine Biological Communities; and

e Develop a Stakeholders awareness programme that will enhance traditional and modern
conservation practices.

Project No.6 Fisheries: Adaptation to Near-Shore Coastal Shellfish Fisheries
Resources and Coral Reef Ecosystem Productivity.

Goal

Adaptation to Near-Shore Coastal Shellfish Resources and Coral Reef Ecosystem Productivity.
Objectives

« Increased protection of Shellfish population;

« Increased protection of Coral Reef Ecosystems Productivity; and

« Increased Public Awareness and Livelihood.

Project No.7 Disaster: Strengthening Community Disaster Preparedness and
Response Potential.

Goal

Strengthening of Community Disaster preparedness and response capability.

Objectives
« To ensure community preparedness and effective response to disasters; and

» To ensure that climate hazard risks on island communities reduced.
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5. Key industries and economic activities

Tuvalu consists of a densely populated, scattered group of nine coral atolls with poor soil. The
country has no known mineral resources and few exports and is almost entirely dependent upon
imported food and fuel. Subsistence farming and fishing are the primary economic activities.
Fewer than 1,000 tourists, on average, visit Tuvalu annually.

Job opportunities are scarce and public sector workers make up most of those employed. About
15% of the adult male population work as seamen on merchant ships abroad, and remittances
are a vital source of income contributing around $2 million in 2007. Substantial income is
received annually from the Tuvalu Trust Fund (TTF) an international trust fund established in 1987
by Australia, NZ, and the UK and supported also by Japan and South Korea. Thanks to wise
investments and conservative withdrawals, this fund grew from an initial $17 million to an
estimated value of $77 million in 2006. The TTF contributed nearly $9 million towards the
government budget in 2006 and is an important cushion for meeting shortfalls in the
government's budget. The US Government is also a major revenue source for Tuvalu because of
payments from a 1988 treaty on fisheries.

In an effort to ensure financial stability and sustainability, the government is pursuing public
sector reforms, including privatization of some government functions and personnel cuts. Tuvalu
also derives royalties from the lease of its ".tv" Internet domain name with revenue of more than
$2 million in 2006. A minor source of government revenue comes from the sale of stamps and
coins. With merchandise exports only a fraction of merchandise imports, continued reliance must
be placed on fishing and telecommunications license fees, remittances from overseas workers,
official transfers, and income from overseas investments. Growing income disparities and the
vulnerability of the country to climatic change are among leading concerns for the nation.

6. National development strategy

Delegates at the National Summit on Sustainable Development (NSSD) produced a very clear set
of strategic directions the nation should take, based on the issues that are considered to be (and
are) national priorities. The NSSD defined the eight strategic areas (or sectors), which are the
broad priorities for development over the next ten years.

e Good Governance.

e Macroeconomic Growth and Stability.

e Social Development: Health, Welfare, Gender, Housing, and Poverty Alleviation.

e  Outer Island and Falekaupule Development.

e Employment and Private Sector Development.

e Human Resource Development.

e Natural Resources: Agriculture, Fisheries, Tourism, and Environmental Management.
e Infrastructure and Support Services.
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Cutting across the eight strategies are any number of important issues, for example: outer island
depopulation and urbanisation of Funafuti; declining rural agricultural production, food security;
increasing youth unemployment; nutrition and the incidence of non-communicable disease; the
threat of HIV/AIDS; and the solutions to hardship and poverty experienced by many families.

References

1. “Tuvalu. Initial national communication under the United Nations Framework Convention on
Climate Change.”
http://unfccc.int/essential_background/library/items/3599.php?such=j&symbol=TUV/COM/1
%20B#beg

2. “NAPAs received by the secretariat,”
http://unfccc.int/cooperation_support/least_developed_countries_portal/submitted
_hapas/items/4585.php

3. Central Intelligence Agency, “The World Factbook,”
https://www.cia.gov/library/publications/the-world-factbook/

1. Secretariat of the Pacific Regional Environment Programme, “Tuvalu : Te kakeega Il
2005-2015”
http://sprep.org/Tuvalu/country-reports

This summary was prepared based on the data/information publicly available as of June 2012.
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23.10. FIZHHFE

Dominican Republic

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Being an island state, the Dominican Republic is vulnerable to the effects of climate change.
Recent economic strides made due to the burgeoning tourism sector is under threat from
changing climatic conditions affecting water sources, and financial losses and catastrophe owing
to extreme weather events. The sectors pertaining to water, agriculture and coast zones,
prioritized in the country’s National Adaptation Plan of Action (NAPA), should be the main focus in
the country’s readiness for climate change induced adversities.

2. Summary on climate change related issues in the country
® Climate change policy

The Dominican Republic signed the United Nations Framework Convention on Climate Change
(UNFCCC) during the Earth Summit held in Rio de Janeiro in June 1992 and ratified it in October
1998. Subsequently, it ratified the Kyoto Protocol in February 2002. With this, the country
undertook the preparation of the First and Second National Communications in accordance with
Article 12, with the help of the Global Environment Facility (GEF).

The Secretariat for the Environment and Natural Resources (SEMARENA, acronym in Spanish) is
responsible, since its creation through Dominican law 64-00, for carrying out the environmental
policies related to the “green and brown agenda” of the Dominican Republic.

In order to comply with the mandate of the UNFCCC in relation to drawing up mitigation and
adaptation plans, the country has carried out studies and structured projects with the aid of
external resources (FMAM, CIDA and UNDP) and, in most cases, with very little local resources.

SEMARENA had a Clean Development Mechanism (CDM) office, created by decree 786 in 2004,
which was abolished in order to create decree 601-08, which in turn created the “National Council
for Climate Change and the CDM”. This CDM office is tasked with promoting and enabling CDM
project development in the country, such as renewable energy, energy efficiency, fuel switch, etc.
It coordinates, promotes and organizes local and international meetings in collaboration with the
Foreign Affairs Secretariat.

In 2007 the Dominican government passed Law 57-07, “Incentive for Development of
Renewable Energy” that has several strategic objectives. These are:

e Increasing energy diversity in the country to include non-conventional energy and fuels in so

far as they are more viable.
e  Reduce dependence on imported fossil fuels.
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e  Encourage private investment projects developed from renewable energy sources.

e Promote the participation of private investment in electricity generation subject to the
regulations of the competent bodies in accordance with the public interest.

e Mitigate the negative environmental impacts of fossil fuel energy operations.

e Encourage community social investment in renewable energy projects.

e To contribute tothe decentralization of electricity production and biofuels, to
increase market competition between different energy supplies.

e Contribute to the achievement of the goals proposed in the National Strategic Plan,
specifically as it relates to renewable energy sources, including biofuels.

The Dominican Republic has no other natural energy sources other than bioenergy, solar energy,
wind and hydropower, and consequently the rational use of energy offers the opportunity to
contribute to global environmental goals (reducing GHG emissions), bringing with it
important local co-benefits.

National Adaptation Plan of Action

The Dominican Republic, as a small developing island-state, is very vulnerable to variability and
climate change. Therefore, in compliance with the obligations stemming from the UNFCCC, it
has prepared its own National Adaptation Plan of Action (NAPIA)— despite it not being a least
developed country — with the objective that it be included within the country’s development
policies.  NAPIA's conceptual framework is supported by the vision for adaptation based on
extreme climatic events and the climatic variability.

The Dominican Republic has taken the subject of climate change very seriously and is therefore
including it in its national development plan. Through SEMARENA, the Dominican government
has prepared two structured programs for the second communication in order to make every
effort to reduce the impact of climate at a national level: “Guidelines for a National Strategy for
Climate Change” and the “National Action Plan for Adaptation to Climate Change”.

In regards to financing needs, the country has dedicated few resources to climate change
because available resources are usually appropriated for the fight against poverty and remedy the
impacts of extreme climatic events that frequently affect the country. This makes it difficult for
the country to dedicate resources in compliance with the Convention’s mandate on mitigation,
adaptation and technology transfer. As a result, the financial resources received to comply with
the convention’s mandate through the GEF and bilateral agencies have facilitated the preparation
of the first and second National Communications, the conducting of studies and capacity building.
Without this support, it would be impossible for the country to formulate its third national
communication.

® National efforts/measures against climate change

The country is a non-Annex Party under the UNFCCC and therefore not obliged to greenhouse gas
reduction commitment.
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CDM projects
As of June 2012, there are four CDM projects registered in the Dominican Republic. Three of

them are wind power projects, the remaining one being a landfill project. The total anticipated
reductions from all four projects are 564,938tCO2 per year. There are also 18 other projects
under Validation, the majority of them being wind power. There are also a few biomass projects,
as well as a fuel switch project.

The Dominican Republic has received support from the governments of Canada and Japan in
relation to CDM. Japan helped in the development of a map to highlight areas that have
potential for forestry CDM projects. From Canada, the government received assistance to carry
out a study to determine the country's potential for implementation of CDM projects by sector.

Other efforts for mitigation

Other mitigation projects being developed include the systematic observation performed by the
country through the National Meteorological Office, and the Dominican Hydraulic Resources
Institute; the country is also receiving support from the Water for the Tropical Rainforest Center
for Latin America and the Caribbean, through the SERVIR program, financed by USAID and NASA.

As far as education and raising people’s awareness, the country has substantially increased the
quantity of seminars, workshops and publications directed to the general population and decision
makers. Through SEMARENA's web page (www.medioambente.gov.do), a large amount of
information has been made available to the public on climate change, including every study
conducted during the first and second communications, and links to publications by the UNFCCC
and the IPCC.

The National Council for Climate Change and the CDM, created by decree 601-08, gives political
significance to the subject and favours interaction between the government’s secretariats so that
the subject of climate change crosses through the public and the private sectors, including
non-profit organizations.

After the first national communication was published, in which the first vulnerability and
adaptation to climate change studies were made, an important country analysis was conducted,
called “Framework Project, for Adaptation to Present and Projected Droughts Policies in the
Dominican Republic”, which was prepared with the support of the Canadian International
Development Agency (CIDA).

The Dominican government is also promoting construction of hydroelectric generators with
international financial support. All the country’s hydroelectric generators are managed by the
Hydroelectric Generation Enterprise (HGE), created under Dominican law 125-01 in June 2001,
and decree 628-07 dated November 2, 2007. It has 22 central stations in “Operation 22", with an
installed capability of 468.67 MW.
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3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

Amongst all the greenhouse gases recorded in the inventory for the second national
communication, carbon dioxide gas has the largest share, accounting for between 93 to 95% of
the national totals. Regarding the energy consumption structure, the transportation sector
makes up for more than 47% of end consumption, which are met exclusively by fossil fuel sources.
In this sector the main sources are gasoline and diesel oil; the largest consumers being private
cars and freight services.

The residential sector (urban and rural) is responsible for around 25% of total consumption, with
a very different structure in urban and rural areas. In the former, fossil fuel is predominant,
directly and indirectly (generation of electricity), while in the latter, renewable energies prevail,
such as the use of firewood, to cook food. Although the industry has a balanced structure
between fossil fuels, renewable energies and electricity, the predominant sources in the
generation of the latter imply a preponderance of fossil sources.

As a whole, directly or indirectly, fossil fuel sources exceed 80% of final consumption; and the
total consumption of energy in the Dominican Republic tripled in the past 30 years. The energy
system depends mostly on imported energy and this dependency on imported sources has
increased in recent years. Liquid petroleum gas is the predominant fuel used by the most
deprived sectors in many countries in the region.

Table 1: Total CO2 emissions, removals & changes, Dominican Republic, 1994 & 2000

CO2 emissions & removals 1994 2000 Average annual
(in Gg CO2 | (in Gg CO2 | growth rates,
equivalent) equivalent) in % per year

(from 1994 to
2000)

CO2 emissions without LUCF 15,003.1 18,416.8 3.5

CO2 net emissions/removals by
-6,633.2 -18,808.6 19.0

LUCF

CO2 net emissions/removals with
8,369.9 -391.8 --

LUCF

GHG emissions without LUCF 20,441.8 26,433.2 4.4

GHG net emissions/removals by
-6,504.2 -18,794.1 19.3

LUCF

GHG net emissions/removals with

LUCE 13,937.6 7,639.1 -9.5
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Figure 1: GHG Emissions by Sector (without LUCF) in 2000
® Summary of Nationally Appropriate Mitigation Action (NAMA) plan
Dominican Republic has not submitted its NAMA plan.
® Mitigation Options

In relation to mitigation, reduction of emissions through the energy sector was considered, but
88% of its generation depends on imported fossil fuels, the remaining 12% coming from
hydroelectric generators. The energy sector plays a decisive role in the mitigation of GHGs. To
this end, the Dominican Corporation of Government Electric Enterprises, and the Secretariat for
Industry and Commerce are working in programs and measures to encourage the saving and
efficient use of energy, such as a fuel switch, the use of renewable energy sources and biomass.

Policies pertaining to the rational use of energy must be oriented to the development of studies
and the implementation of Law 57-07 on the Use and Development of Renewable Energy
covering all economic sectors.

Table 2: A List of Mitigation Measures for Various Sectors

Agriculture sector

- Management of swine manure on pig farms for methane capture and subsequent use in
generating energy and cooking food;

- Avoidance of methane through the composting of solid waste facility agribusiness;

- New crops of sugar cane with specific focus on supplying raw materials to autonomous
distilleries;

- Creation of strategies for the export of biofuels;

- Articulate agro-industrial development programs that create multiple benefits (energy,
social, economic and environmental).
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Demand side management

Policy and institutional and financial mechanisms to promote mass transit;

Tax incentives for the introduction of more efficient vehicles;

Program of ethanol and biodiesel for automotive use;

Setup massive solar collectors, replacing LPG for boilers, and replacing incandescent lamps
in the following sectors: Urban Residential, Hotels, Restaurants, Commerce, Services and
Government;

Design guidelines for a program of standardization, certification and labelling of
appliances, specifying residential sector energy consumption and allow for comparison
between commercially available alternatives;

Guidelines for a program of more efficient air conditioner consumption through better
equipment and insulation and changes in practices and usage patterns;

Establish guidelines for a program of efficiency in food preservation, by substituting
equipment and changes in use patterns;

For rural households, a program designed to promote the use of LP, with the aim of
replacing fire wood in cooking;

Program to encourage cogeneration as a way to efficiently use the residual heat of
processes industry. In particular, bagasse cogeneration in the sugar industry;

Develop specific programs for captive fleets to facilitate the switching to new fuels.
Reducing emissions from energy efficiency measures in commercial facilities and services;
Replacement of vehicular fuel in public transport through the use of ethanol and biodiesel;
Replacement of boilers using bunker in thermal power generation by biomass, among
others.

Program to encourage cogeneration as a way to efficiently use the residual heat of
processes industry. In particular, bagasse cogeneration in the sugar industry.

Technology

Develop an inventory of efficient equipment and technological innovations that are most
efficient in each economic sector. Develop technical specifications for each technology,
establishing their characteristics, advantages and disadvantages compared to
conventional technologies, approximate date of introduction to the market on commercial
terms and feasibility and potential for use in the Dominican Republic;

Characterization, analysis and evaluation of environmental impacts and externalities
associated with “rational use of energy” programs and the technologies discussed.
Likewise, define and environmental risk factors that characterize each type of project and
means of prevention, mitigation, and compensation;

Identify potential technological niches, viable for scientific, technical and economic
development.

CDM

Take advantage of opportunities offered by global and specific context of climate change,
such as CDM and other similar programs (multilateral or bilateral), linked to the carbon
markets;

Strengthening national capacities for the development of CDM projects;

Create mechanisms and update procedures for approval, regularize it and promote them
to have a quality portfolio;
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- Establish indicators of sustainable development and national baselines for transport,
waste, forestry and others;

- Establish a carbon fund and identify sources of international financing;

- Development of a dissemination strategy.

4. Adaptation and Vulnerability
® Vulnerability to climate change

As a Small Island Developing State, the Dominican Republic is vulnerable to climatic hazards and
changes. To date, its main climatic risks have been associated with extreme events, especially
hurricanes and tropical storms. Next to these threats, incremental changes have been viewed as
being of lesser importance. Temperature averages have increased slightly over the last 50 years,
and rainfall has decreased mainly in the wet season. These trends are likely to persist, although
current projections have high uncertainty ranges. Temperatures are projected to increase by
around 1 to 5°C by 2100. Rainfall is expected to decrease further, although some scenarios also
show increases. Sea level rise is a serious threat, as it could inundate low-lying areas and worsen
the impacts of future storms and hurricanes.

The NAPIA identifies freshwater, tourism, agriculture and food security, human health,
biodiversity, forests, coastal and marine resources, infrastructure, human settlements and energy
as being vulnerable sectors. The sectors of freshwater, agriculture and food security, and
coastal and marine systems were prioritized due their high vulnerability and importance in human
and economic development. About one-third of the Dominican Republic’s freshwater, for example,
comes from groundwater sources that are already under threat due to over-exploitation,
saltwater intrusion (due to excessive abstraction) and/or pollution. Climate change could put
these resources at greater risk as sea level rise leads to greater intrusion of saltwater into
freshwater sources. A total of 136 adaptation measures listed by sector are identified in the
NAPIA.

Most project activities focus on capacity building, knowledge communication and research.
Reflecting the relative importance of extreme weather events in comparison to incremental
changes among past and current climatic risks, the Dominican Republic hosts a wide range of
disaster risk management projects, ranging from preventive measures to post-disaster
management. These initiatives are being implemented by the government, non-governmental
organizations, the Red Cross, the United Nations Development Programme (UNDP), and others.
Disaster prevention projects often have adaptation co-benefits. However, so far few projects
have explicitly focused on climate change.

Expected impacts of Climate Change on the Rio Haina Basin

The intrusion of sea waters into underground water is one of the most serious problems derived
from the impact of climate change. The reserve of subterranean waters in the basin would be
seriously affected due to its physical-chemical deterioration and the decrease of the water
potential as a result of poor rainfall.
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Associated with current use and soil management in the basin, there is a clear set of
environmental problems identified by the Ministry of Environment and Natural Resources. These
problems include the following:

e  Scarcity and water pollution from various sources

e Soil erosion of upstream Rio Haina, sedimentation in downstream and the coast of Rio Haina;
e No local land use planning;

e  Weak community organization lacking a board or authority of the basin;

e Irrational use of natural resources and the environment;

e Contamination with solid and liquid wastes;

e  Conflicts of land use.

Expected impacts of Climate Change on Malaria and Dengue

Threats against health, caused by extreme climatic events in the Caribbean include diseases
transmitted by insects and rodents, such as dengue, leptospirosis, malaria and yellow fever,
diseases transmitted by aquatic vectors, including schistosomiasis, cryptosporidium, and cholera.

Estimation of possible future impacts of climate change must be based in an understanding of the
present burden and recent tendencies in the incidence and predominance of diseases that are
sensitive to the climate, and the connections between climate and health. Consequently, the
study in the Second National Communication is directed towards the identification of tendencies,
connections and identification of the variation tendencies in the climate that cause favourable
situations for breeding dengue and malaria in the Dominican Republic. If these adverse
conditions persist or there is a change in variability or tendency in the basic climatic conditions,
the future impact would be severe.

Expected impact of climate change on the tourist areas of Bavaro and Punta Cana

Studies indicate rising temperatures between 0.3 and 0.7 degrees centigrade, an increase in sea
levels between 3.8 cm and 25.9 cm by the year 2030, a decrease in rainfall and an increase in
frequency and intensity of extreme events, such as tropical storms and hurricanes in the tourist
areas of Bavaro and Punta Cana. This will trigger social and economic impacts which will affect
every sector related to the tourist sector.

Rising temperatures could destabilize seasonal patterns in the flow of tourists. Deep sea-diving
ecotourism could be affected due to erosion of coral reefs and other diseases; the coastline could
become unprotected due to loss of reefs and a decrease in the carbonated material contributed
by the reefs, which will imply a decrease or loss of sandy beaches.

Because of rising sea levels, the lower coastal areas will be submerged under water. The coastal
landscape will change due to an increment of erosion, emergence of rocks and loss of natural
vegetation and sandy beaches, thereby reducing the beach’s load capability (square meters
available/tourist.)

The expected rise in sea levels will trigger flooding of the basin mangroves, impacting forest

zoning, in which the ratio between water and the mangrove’s soil biota plays an important role.
The tourist infrastructures closest to the coastal edge could also be affected.
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Changes in the rainfall pattern could decrease the volume of drinking water in the basins due to
drought, creating supply difficulties for the tourist population; and the saline water intrusion due
to a combination of rising sea levels and decreasing rainfall could imply the loss of quality in the
potable water reservoirs.

Socioeconomic impacts will translate in losses of capital for the investors, loss of jobs, both
indirect and direct employment, and economic losses could extend to other economic sectors that
supply goods and services to the tourist sector, such as agriculture, fishing, construction and
suppliers of cleaning chemical products.

Effects of climate change on the biodiversity of the Dominican Republic

A study was conducted on: a) available secondary information, evaluating impacts, vulnerability
and possibilities of adaptation to climate change of the various elements of biodiversity in the
country; and b) defining a capacity building program geared towards vulnerability and adaptation
of biodiversity to climate change in the Dominican Republic.

Emphasis is made on the main ecosystems and species that could be affected by climate change,
according to imagined scenarios. As part of adaptation, the study identifies possible measures
and policies that tend to reduce the vulnerability of biodiversity to climate change.

Effects of climate change on agriculture

Regarding the impacts of climate change on basic crops, the following scenarios were outlined in
the Second National Communication: scenarios for potential yields; yields limited by water
shortage; and yields limited by lack of nutrients.

Regarding potential yields, in spite of the large topographic diversity of the Dominican Republic,
which implies an important change in the impact of climate change on crops due to the
differences in temperatures that they entail, the negative effects on potential performance of the
agricultural productivity in all areas were considered taking sweet potatoes as a sample. The
main vulnerability to agriculture is the shortened crop cycle due to water shortage. In most
crops taken into consideration, yield of the dry area will fall to half their present value between
2020 and 2050, while by 2080 productivity will be significantly less, and will eventually disappear
in the case of some crops.

® Summary of National Adaptation Programme of Action (NAPA)
Dominican Republic has not submitted its NAPA.

® Adaptation Options

Haina Basin
The management plan of the Haina Basin includes the following:

e Toimprove living conditions and environment of communities in the watershed of Haina,
with the establishment of woodlots, agroforestry, conserving soils, reducing
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sedimentation of existing water works to increase lifespan and reduce solids and liquid
pollution;

Eliminate slash and burn in the forests in the upper basin, to enable planting of annual
crops;

Improve the level of income for farmers, promoting productive alternatives to improve
the environment without degrading the soil;

Eliminate extensive livestock on hillside soils and the river;

Improve the infrastructure for community services (roads and local roads, schools,
community, health centres, latrines);

Involve public and private institutions in the implementation of this management plan;
Implement an ongoing program of environmental education, extended to the entire
population; and

Implement a program of water and soil conservation.

Dengue & Malaria

The management plan of the dengue and malaria includes the following:

Improve statistics, vigilance and knowledge of future projections; this measure is meant
to strengthen an integral system of observation of all relevant variables in order to
characterize the malaria and dengue situations.

Carrying out studies to determine malaria and dengue epidemiologic pattern in the face
of potential impacts of climate change, by region, in those areas or human settlements
that are more sensitive to being affected by infectious and non infectious diseases.
Educate and transfer technologies and financial assistance; this measure is geared
towards establishing an effective educational program that will allow for adequately
comprehending the relation between climate and health.

Tourism in Bavaro and Punta Cana

Tourism is one of the pillars of the economy in the Eastern region of the Dominican Republic and
it has contributed to generation of foreign currency, jobs and infrastructure; as well as to
geographical decentralization, increase of agricultural production and internationalization of the

country.

To preserve and extend these successes will depend on the country’s understanding of the
impacts associated with climate change and our future capability to adapt; moreover, it will
depend on our present capability to preserve the ecological and functional integrity of the
ecosystems that support this tourism.

Within the adaptation measures to be applied, the following are considered:

The rehabilitation of the basin mangroves;

Monitoring present levels of erosion in the beaches, whether due to natural causes or
due to anthropogenic ones;

Protection of coral reefs and protection of marine biota.
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Biodiversity
The following are considered pertinent measures and policies for reducing vulnerability of

biodiversity to climate change in the Dominican Republic:

e Formalize and put into practice a public awareness and dissemination strategy
nationwide;

e  Carry out an adequate economic estimate or evaluation on goods and services of the
main ecosystems that might be affected by projected climate change, with emphasis on
the coastal-marine ecosystems;

e  Carry out basic biology and species behaviour studies that are most vulnerable to the
projected climate change, including population and invasive species studies;

e  Establish a vigilance and evaluation network regarding the impact of climate change on
the nesting areas for marine turtles;

e  Continue the program of egg incubation and subsequent liberation of marine turtles.

e Reduce and/or eliminate threats and barriers that prevent an effective management of
the National System for Protected Areas, as a form of protecting a larger amount of
genetic groups, from which new genotypes, capable of adapting to the projected
climate change could arise.

Agriculture
In analyzing the measures and adaptation policies on the negative impacts of climate change on

the agricultural sector in the Dominican Republic, the proposed adaptation measures are
concentrated on the following aspects:

e Climate scientific studies in agricultural production;

e Regionalization of crops;

e Introduction of varieties resistant to unfavourable climatic conditions;

e Improvement technologies and technological discipline in agricultural production;

e Redistribution of sowing areas between different crops;

e New techniques in agricultural production;

e Adapting to new methods and practices in the fight against pests and diseases in
agricultural crops.

5. Key industries and economic activities

The Dominican Republic has the second largest economy in the Caribbean and Central American
region.

The country has long been viewed primarily as an exporter of sugar, coffee, and tobacco, but in
recent years the service sector has overtaken agriculture as the economy's largest employer, due
to growth in telecommunications, tourism, and free trade zones. The economy is highly
dependent upon the US, the destination for more than half of exports. Remittances from the US
amount to about a 10th of GDP, equivalent to almost half of exports and three-quarters of tourism
receipts. The Central America-Dominican Republic Free Trade Agreement (CAFTA-DR) came
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into force in March 2007, boosting investment and exports and reducing losses to the Asian
garment industry. The growth of the Dominican Republic's economy rebounded in 2010-11
from the global recession, and remains one of the fastest growing in the region.

6. National development strategy

The Dominican Republic has had one of the fastest-growing economies in Latin America in the
past 20 years. It has significantly reduced its poverty rates and has a high degree of political and
social stability. Still, despite this progress, the Dominican economy faces challenges. The
country suffers from marked income inequality; the poorest half of the population receives less
than one-fifth of GDP, while the richest 10% enjoys nearly 40% of GDP. High unemployment and
underemployment remains an important long-term challenge.

The global economic crisis adversely affected growth in 2009, with significant impacts on the
country’s fiscal position and external financing. In response, the Government of the Dominican
Republic designed and implemented a countercyclical macroeconomic program in late 2009,
aimed at restoring growth and returning to a primary fiscal surplus in coming years, which will
ensure stabilized debt levels. This program is backed by the International Monetary Fund (IMF)
through a stand-by arrangement.

The Dominican Republic Country Partnership Strategy 2010-2013 (CPS) emphasizes protecting
the poor while enhancing competitiveness and strengthening public institutions for performance
accountability. Its four strategic objectives are:

e strengthen social cohesion and improve access to and quality of social services,
e promote competitiveness in a sustainable and resilient economic environment,
e enhance quality of public expenditures and institutional development, and

e  build capacity and constituencies for reform.

The strategy combines investment and policy-based lending with analytical work. In the first half
of the current CPS, the World Bank has provided record support to the Dominican
Republic. Since 2009, US$600.5 million have been approved.
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Trinidad and Tobago

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Like other island nations, Trinidad and Tobago is vulnerable to a number of climate change
impacts. Most prominently among these are marine resources such as coral and fisheries,
wetlands, agricultural productivity, and freshwater access.

Although Trinidad and Tobago has not yet released documents such as a Second National
Communication (SNC) or Nationally Appropriate Mitigation and Adaptation Action, the country has
been proceeding apace mainstreaming climate change into its policy making processes. Most
recently, this culminated in the Draft Climate Change Policy that provides a multi-sectoral
approach to pursue mitigation and adaptation.

2. Summary on climate change related issues in the country
® Climate change policy

Trinidad and Tobago ratified the UNFCCC on 24 June 1994 and the Kyoto Protocol on 28 January
1999. Trinidad and Tobago submitted their first National Communications Report in 2001.

The Government, cognizant of climate change and its impacts, established in 1990 a
Cabinet-appointed Working Group to Determine the Implications of Global Warming, Climate
Change and Sea Level Rise. The Working Group is presently chaired by the Environmental
Management Authority and, inter alia, advises Government on climate related policies. The
Working Group has representation from relevant government ministries, non-governmental
organizations (NGOs), and the private sector.

Trinidad and Tobago does not have as yet an official policy for climate change but they have

recently released a working document: the Draft National Climate Change Policy. This document

provides policy guidance for the development of an appropriate administrative and legislative

framework in harmony with other sectoral policies to pursue low-carbon development through

suitable and relevant strategies and actions to address climate change. The policy seeks to:

(1) reduce or avoid GHG emissions from all emitting sectors

(2) enhance carbon sinks

(3) conserve and build resilient human and natural systems to adapt to the adverse impacts of
climate change, including through capacity building and the application of cleaner and energy
efficient technologies

(4) protect the natural environment and human health

(5) enhance agricultural productivity and food security

More recently, the following policies have also included climate change as an aspect of their
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analysis:
National Environmental Policy (2006)
National Policy and Programmes on Wetland Conservation for Trinidad and Tobago (2001);
National Protected Areas Policy (2011);
National Forest Policy (2009);
National Tourism Policy (2009);
Environmentally Sensitive Areas Rules (2001); and
Draft Waste Management Programme (2005).

® National efforts/measures against climate change

In Trinidad and Tobago, climate change matters at the international level are the responsibility of
the Ministry of the Environment. Domestically, responsibility is vested in the Environmental
Management Authority (EMA), under the Ministry of the Environment.

For the Kyoto Protocol Clean Development Mechanisms (CDM), the Ministry of Planning, Housing
and the Environment of Trinidad and Tobago is the designated national authority (DNA).
Currently, there are no CDM projects in Trinidad and Tobago.

A number of policy programmes have recently been enacted and initiatives undertaken which
have implications for climate change. These include environmental management policies to
cover all major solid, liquid and gaseous emissions to air, land and water; public information
programmes; a review of national water management strategies and a biodiversity and forestry
strategy.

3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

The GHG inventory was carried out following the Intergovernmental Panel on Climate Change
(IPCC) 1996 Revised Guidelines according to the prescribed sectors: Energy, Industrial Activity
(other than Energy), Agriculture, Land-Use Change and Forestry, Waste and International
Bunkers. International bunkers are fuels for boats and aeroplanes that travel internationally.
These are estimated and reported as memo items, according to the IPCC 1996 Revised Guidelines,
and are not included in the inventory accordingly.

Total GHG emissions were estimated to be 15,000 Gg (CO, equivalent). Of this, CO, contributed
95% of global warming potential (GWP), followed by CH4 with 4.5% and N20<1%. With respect
to sector contribution, the combustion of fossil fuel for the production of energy contributed 66%
of the total anthropogenic CO2 emissions, with industrial processes contributing the remaining
34%. Within the energy sector, the energy industries contributed 44% of the total emissions,
manufacturing and construction industries 38%, transportation 15%, and other activities 3%o.
Methane emissions were 71% (24Gg from waste, 18% (6.25 Gg) from agriculture and remaining
11% distributed among the other categories. With respect to N20 emissions, 62% (0.68 Gg)
came from agriculture and 34% (0.36 Gg) from the waste sector with a 4% contribution from
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industry, energy production and transportation.
The Land Use Change and Forestry Sector served as a sink for Co2 removing 10.2% of the total
national anthropogenic emissions. The bulk of this was as a result of abandonment of

agricultural holdings and plantations and not necessarily from active reforestation activities.

The table below summarizes Trinidad and Tobago’s GHG Emissions in 1990.

Table 1: GHG Emissions by Sector (Gg)

Greenhouse gas source | CO2 COo2 CH4 N20 CcO NOX NMVOC S02

and sink categories Emissions Removals (Gg) | (Gg) (Go) (Gg) (Gg) (Gg)
Gg Gg

Total National Emissions | 14988.0 1524.0 339 |11 4055 | 36.9 | 93.1 8.8

and Removals

1 ENERGY 9887.0 0.0 14 0.0 3729 | 36.1 | 611 8.5

2 INDUSTRIAL 5100.0 0.0 0.8 0.0 14.7 0.1 32.0 8.5

PROCESSES AND

PRODUCT USE

3 AGRICULTURE, 0.0 1524.0 1.2 0.0 10.6 0.3 0.0 0.0

FORESTRY AND OTHER

LAND USE

4 WASTE 0.0 0.0 242 |04 0.0 0.0 0.0 0.0

Note: rounding errors account for discrepancy in totals.
Source: Republic of Trinidad and Tobago (2001). /nitial National Communication to the United Nations
Framework Convention on Climate Change.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Trinidad and Tobago has not submitted a NAMA and mitigation actions are not discussed in the
Initial National Communication (INC) to the UNFCCC.

The country’s Draft Climate Change Policy discusses mitigation supporting policy development

for:

(1) Developing a renewable energy policy and standards;

(2) Developing suitable financial incentives for domestic use and sales to the national grid;

(3) Replacing conventional street lighting with solar powered light emitting diodes (LEDSs)
utilizing a phased approach through routine maintenance programmes;

(4) Increase energy efficiency in commercial and residential buildings by developing a green
building code and formulating and adopting energy efficiency standards;

(5) Increasing the use of alternative fuels and fuel switching in transportation sector;

(6) Increase the use of cleaner technology in all GHG emitting sectors;

(7) Enhance natural carbon sinks;

(8) Maximize the use of the carbon market;
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® Mitigation Options

The government will strive to develop the country via a low greenhouse gas emission economic
development pathway across all sectors of the economy. Accordingly, the government will seek
through appropriate actions to, inter alia:

Increase the use of renewable energy;

Increase energy efficiency in commercial and residential buildings;

Increase the use of alternative fuels and fuel switching in the transportation sector;

Enhance natural carbon sinks through conserving forests and protecting natural systems that
contribute to carbon sequestration;

Maximise the use of the carbon market; and

Enhance research and development on renewable energy and clean technology.

4. Adaptation and Vulnerability
® Vulnerability to climate change

The most vulnerable sectors are likely to be water resources and agriculture and, to a lesser
extent, the coastal and marine resources, forestry, health and tourism sectors.

Water resources

The issue of water resources is of fundamental importance to the socio-economics of Trinidad and
Tobago, given that all of the population depends on water while many industries have substantial
water utilization. The main sources of potable water are ground water and surface water
systems. Essentially the problem is not one of supply but one of access. In the background of
climate change, it will be important to manage water resources as predictions indicate
significantly less rainfall and longer drought periods.

Agriculture
While agriculture is not a major economic component of the local economy (3.4% of GDP; CSO,

1999) a fairly large proportion of the population depends in some way on the successful
production of major commodities such as sugar and to a lesser extent coconuts, citrus, cocoa,
poultry, cattle, and vegetable crops. While a more detailed assessment of the level of
vulnerability within these industries is required, the fact that agricultural production depends on
the water supply and the atmospheric temperature regime would imply that this industry could be
susceptible and vulnerable to any changes that occur in the climate. Sea level rise is more likely
to affect the production of coconuts, which tends to be concentrated along the eastern and
south-western coasts of Trinidad. Higher temperatures, compounded be lower rainfall or less
effective rainfall, could significantly reduce yields throughout the industry.

Coastal and marine resources

The coral reefs of Tobago are under serious threat from both sea level and ocean temperature rise
due to climate change. Various reports point to the potentially disastrous effects of climate
change on the health of our coral reefs and on the downstream industries that can be affected as
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a result. Along, with coral reef vulnerability, fisheries are extremely sensitive to changes in the
marine environment via climate change. As fishing is a major industry in Trinidad and Tobago,
protection of this food source and foreign exchange source will be important.

Where sea and land meet, the dynamics of coastal erosion are complex and prediction can be
difficult. That said, evidence is clear that any rise in sea level will ultimately intrude on coastal
communities. For instance, the Point Lisas Industrial Estate on the west coast of Trinidad had
been developed on some portion of reclaimed land and is now one of the country’s major GDP
providers. This estate is just above sea level and very vulnerable to sea level rise and extreme
tidal variations. In addition to the vulnerability of physical infrastructure, there are indirect
economic implications. Protection of this area by means of sea walls or other types of barriers and
protective options may be considered. However, the particular option would have to be assessed
to avoid costly maladaptation. Relocation inland and/or to higher ground is an option that may
have to be considered. The feasibility of this option will depend on impacts on land use as well as
the cost of physical relocation. Additionally, this will result in increased population density with
the attendant problems of resource allocation and use. Trinidad and Tobago, already a
small-island state with limited land and other resources may find difficulty in pursuing this path.
In some circumstances the use of sea walls can be an option, but this is extremely expensive and
not always very effective.

Forestry
The forest resources are also vulnerable because of unsuitable and unsustainable practices, along

with the inherent fragility of the forest ecosystems. This is especially so since the forest soils are
highly erodible and susceptible to land slippage. Land demand for habitat and agriculture places
further pressures on the forestry sector. As result, unplanned practices that expose bare soil,
such as slash-and-burn agriculture, squatting, excessive logging and natural and set fires, cause
severe damage to the forest ecosystems, affecting flora and fauna and ultimately the watershed
as a whole, which further impacts on the water resource sector. The frequent occurrences of
forest fires in the dry season—which are not easily controlled—destroy vegetative cover,
rendering the land highly vulnerable to erosion during heavy rainfall events. As a result, silting
and flooding in low-lying areas has become more problematic.

Health

The health implications of climate change for Trinidad and Tobago are related to the diverse
patterns of negative effects that are likely due to a changing climate tending towards higher
temperatures and more erratic rainfall regimes, as are expected in the Caribbean. Increased
heat stress may become evident with more high-temperature episodes in future. In addition,
with atmospheric humidity expected to increase, the stress of heatwaves on humans will be
augmented. This is particularly a concern for the elderly and infirm citizens and for outdoor
workers. A further factor is that hot spells are usually accompanied by increased concentration
of air pollution in urban areas, causing problems (respiratory, allergic and physiological disorders)
especially for children and asthmatics.

Tourism
One of the notable impacts of climate change will be on the growing philosophy of a
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tourism-oriented culture being seeded and nursed in Trinidad and Tobago. Stress, in any way,
within the islands, will hinder significant developments and strides to be made in this area, since
tourists are not likely to travel to places where diseases are prevalent, where water quality is poor,
and where beaches and other tourist sites are affected negatively. The concept of product
development and product variability, when applied properly, can result in a product that can
guarantee a sustained tourist industry. While there are some areas that will be unavoidably
more likely to be affected by the changing climate, particularly due to sea-level rise, effective
management of those that are more resilient can be developed and promoted.

® Summary of National Adaptation Programme of Action (NAPA)

Trinidad and Tobago’s climate is tropical and experiences a rainfall of bimodal distribution, with a
peak in June or July and a second peak in November. Flooding is a perennial problem within the
country, with heavy rains causing overflow of the nation’s major river basins. However,
compared with many other Caribbean nations, the country experiences relatively few extreme
weather events, particularly severe storms and hurricanes.

Trinidad and Tobago’s INC to the UNFCCC lists coastal and marine resources, freshwater
resources, forestry and land use, and biodiversity as the most vulnerable areas to the impacts of
climate change. The recently prepared draft Climate Change Policy (2010) concurs with the
conclusions of the National Communication, though also identifies human health and human
settlements as additional vulnerable sectors.

Trinidad and Tobago’s Initial National Communication discusses its vulnerability to climate change
in a number of areas:

Caroni Basin: This area is located between the northern mountain range and the central range of
Trinidad and is considered to be highly vulnerable to climate change for the following reasons: it is
the most densely populated area of the country and has a significant concentration of biodiversity
(coastal mangroves, swamp fringes); the area is already under threat from poor land-use
practices, including deforestation of the northern range that has caused flooding in the lower
areas of the Basin, as well as siltation and a decline in water resources.

Coral resources: Impacts of climate change on the nation’s coastal resources include coral
bleaching and subsequent impact on the tourism sector, as well as coastal erosion as a result
of sea level rise.

Fisheries: The vulnerability of coral reefs to the impacts of increased sea-surface
temperature, as well as increased siltation in Trinidad and Tobago's rivers and pollution is
expected to adversely impact aquatic life.

Wetlands: Trinidad and Tobago’s wetlands form the habitat of a variety of highly vulnerable
species of plants and animals; more than 90 per cent of the wetlands are less than five meters
in elevation, making these areas vulnerable to the effects of sea level rise.

Agriculture sector: Although agriculture contributes a small amount of the nation’s GDP, it
employs approximately 10 per cent of the labour force and is considered particularly
vulnerable to the effects of climate change. The sector is vulnerable to changes in
precipitation, enhanced evapotranspiration, and the potential impacts of rising temperatures
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and other factors on crop yields.

Freshwater: The country’s ground and surface water resources may be impacted by
changes in precipitation and saltwater intrusion through rising sea levels.

Human health: As temperatures rise and precipitation becomes more erratic, heat stress
may increase in prevalence, especially in elderly populations.  The effects of climate change
may also affect vector-borne diseases.

® Adaptation Options

The country’s Draft Climate Change Policy makes a number of recommendations regarding
adaptation, including:
Strengthening existing institutional arrangements for systematic observation, research and
climate change modelling;
Assess sectoral vulnerability to climate change by conducting vulnerability analyses and
formulating adaptation options;
Revising sectoral policies to include consideration of climate impacts derived from vulnerability
analyses;
Revising national development plans to incorporate climate change vulnerability, impacts, and
adaptation options;
Enhancing the resilience of natural biophysical systems so as to maximize ecosystem services,
such as the natural coastal defence properties of coral reefs and mangrove systems; and
Promoting community-based adaptation through expanded use of the Green Fund for
capacity building and enhancing resilience.

5. Key industries and economic activities

Trinidad and Tobago has earned a reputation as an excellent investment site for international
businesses and has one of the highest growth rates and per capita incomes in Latin America.
Economic growth between 2000 and 2007 averaged slightly over 8%, significantly above the
regional average of about 3.7% for that same period; however, GDP has slowed down since then
and contracted during 2009-2011.

Growth had been fuelled by investments in liquefied natural gas, petrochemicals, and steel.
Additional petrochemical, aluminium, and plastics projects are in various stages of planning.
Trinidad and Tobago is the leading Caribbean producer of oil and gas, and its economy is heavily
dependent upon these resources but it also supplies manufactured goods, notably food products
and beverages, as well as cement to the Caribbean region. Qil and gas account for about 40%
of GDP and 80% of exports, but only 5% of employment.

The country is also a regional financial centre, and tourism is a growing sector, although it is not
as important domestically as it is to many other Caribbean islands. The economy benefits from
a growing trade surplus. The previous Manning administration benefited from fiscal surpluses
fuelled by the dynamic export sector; however, declines in oil and gas prices have reduced
government revenues which will challenge the new government's commitment to maintaining
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high levels of public investment.

6. National development strategy

Trinidad and Tobago'’s “developed nation” status will be built around five development priorities.
The five development priorities that form the planks for the Vision 2020 Draft National Strategic
Plan are:

(1) Developing Innovative People

Innovative People are the foundation of a developed society. The government seeks to
recognise in this process the importance of individual citizens and their central role in the strategy
to develop our nation.  They are individuals with unique knowledge, skills and abilities that are
facilitated by strong learning systems.

(2) Nurturing a Caring Society

In a Caring Society individuals, groups, communities and institutions are concerned about any
activity deemed destructive to human life.  They seek to stamp out poverty, discrimination,
economic and social marginalisation, diseases and poor health, substandard living conditions and
social unrest. This mutual concern enables our diverse society to work collaboratively to resolve
disputes amicably, to create new possibilities and to take advantage of existing ones.

(3) Governing Effectively

Effective Government is perhaps the strongest single link to a high standard of living. Without the
ability to enter into fair contracts and resolve disputes, businesses and individuals remain averse
to risk. Without upholding rights and adhering to basic tenets of justice, disadvantaged or
marginalized groups become or remain aggrieved, worsening social tensions. Effective
government efficiently employs public resources in activities with high social return encouraging
the development of caring societies. When governance is effective, public institutions are
strengthened and citizens develop greater respect for authority and the rule of law.

(4) Enabling Competitive Businesses

Competitive Businesses are important to any developed nation. For any sustained increase in
the quality of life there must be an increase in productivity and real growth, which can then be
translated into higher wages originating from innovation and competition. Our firms will have
advanced strategic and operations systems, and will be staffed by a capable, knowledge-based
workforce with access to high quality resources. Competitive businesses cannot exist without a
demanding consumer base. Additionally, Government is expected to create an environment that
allows open and free competition to reign and entrepreneurship and innovation to bloom.

(5) Investing in Sound Infrastructure and Environment

The efficient and safe movement of people and goods in a caring society implies well-built,
operated and maintained physical infrastructure and transportation systems. Trinidad and Tobago
needs affordable and reliable supplies of water, electricity, telecommunications, postal and
wastewater management services if they are to serve the citizens and the business community
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effectively. A 2020 Trinidad and Tobago will be further enabled by a leading edge ICT
infrastructure. Over time, citizens judge their Governments on their ability to construct and
manage infrastructure facilities and services.
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23.12. bUA

Tonga

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

The island Kingdom of Tonga remains extremely vulnerable to the impacts of climate change. The
scarcity of freshwater, susceptibility to tropical cyclones, and the prevalence of low lying coastal
areas all contribute to its vulnerability.

Water conservation technologies, water collection schemes and other efforts to implement
optimal strategies for a sustainable supply of freshwater must be sought. A creation of a forestry
inventory and strengthening institutional as well as public capacity in order to protect forest
resources must also be prioritised. For agriculture, the backbone of the economy and export
earnings, solutions must be found to counter the effects of climate change induced adversities.

2. Summary on climate change related issues in the country
® Climate change policy

Tonga ratified the UNFCCC in July 1998 and the Kyoto Protocol in January 2008. It submitted its
initial national communications in May 2005.

Tonga has completed the creation of its National Climate Change Policy, which was approved by
Cabinet in January 2006.The policy aims to reprioritize government expenditure to meet the
resource requirements for implementing climate change adaptation and mitigation strategies.
The policy also identifies the Ministry of Environment and Climate Change (former “Department of
Environment) as Agency with the responsibility to coordinate the implementation of the National
Climate Change Policy.

The Policy has six objectives, which are as follows:

(1) To amend the existing framework or to endorse the proposed climate change framework;

(2) To mainstream climate change issues into all environmental, social and economic processes
including enactment and amending existing legislation;

(3) To improve and strengthen the collection, storage, management, analysis and use of data
(including GHG vulnerability & climate data) to monitor climate, sea level change and their
effects;

(4) To promote the raising of awareness and understanding of climate change, variability, sea
level changes, mitigation, vulnerability and adaptation responses;

(5) To protect the populations, resources and assets, vulnerable areas at risk from climate change
impacts;

(6) To mitigate the causes of human induced climate change.
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Joint National Action Plan (JNAP) on Climate Change Adaptation and Disaster Risk Management
Plan

Other policies put in place include the Joint National Action Plan (JNAP) on Climate Change
Adaptation and Disaster Risk Management Plan, approved by Cabinet in September 2010. This
plan highlights national and community priority goals with key actions that enable the people and
environment of Tonga to adapt to climate change impacts and to mitigate disaster risks.

Six priority goals of this plan are: improved good governance for climate change adaptation and
disaster risk management; enhanced technical knowledge base, information, education and
understanding of climate change adaptation and effective disaster risk management; analysis and
assessment of vulnerability to climate change impacts and disaster risks; enhanced community
preparedness and resilience to impacts of all disasters; reliable economically affordable and
environmentally sound energy to support sustainable development in Tonga and strong
partnerships; and cooperation and collaboration within government agencies and with NGOs and
civil societies.

Forestry and Water Policies

The National Forest Policy was also developed between the Government of Tonga, forest sector
stakeholders in Tonga, and the Food and Agriculture Organization (FAO) of the United Nations
and the German Technical Cooperation (GTZ). The objective of the Policy is to support the
sustainable management of forests and trees of Tonga for the benefits of current and future
generations of Tonga. Implicit in this objective is the requirement to manage the forests and
trees for conservation of biodiversity, soil, water and other environmental values as well as for
economic and social benefits. Climate Change mitigation and adaptation were integrated into this
Policy.

The National Water Policy was formulated and also one of the outputs under the Tonga- Pacific
Adaptation to Climate Change Project. This Policy was approved by Cabinet in September 2011.

® National efforts/measures against climate change
Tonga is a non-Annex Party under the UNFCCC and therefore not obliged to greenhouse gas
reduction commitments. Tonga has made the effort to reduce its emissions through promoting
the usage of the renewable energy resources.
Tonga has not set up a designated national authority and does not have any CDM projects.
3. Sustainable Development and Mitigation

® National inventory of GHG
Tonga's Second National Greenhouse Gas Inventory of Anthropogenic Emissions and Removals

was published in 2000. Amongst all the GHGs recorded in this inventory, carbon dioxide gas
claims the largest share, accounting for 95% of the total.
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Carbon dioxide gas was emitted from two source categories, the Land Use Change and Forestry
(LUCF) and the Energy sectors (Table 1). About 60.87% of this gas being released from the
Land Use Change and Forestry whereas 39.13% being emitted from the Energy Sectors. The
principal contributor to the LUCF sector emissions is forest and grassland conversion of biomass.
Road transport and energy generation activities were the activities that contributed most to
emissions within the Energy Sector.

Non-carbon dioxide emissions

The non-carbon dioxide gas emissions accounted for the remaining 5% of the national totals.
About 69.80% of methane gas was emitted from the Agricultural Sector, 26.62% from the Waste
Sector and 3.58% from the Energy Sector. The activities that contributed most to emissions
within the Agricultural, Waste and Energy sectors were manure management, solid waste and
road transport. Nitrous oxide gas was emitted from the Agriculture and Waste Sectors. About
50% of this gas was emitted from each sector. Agricultural soil tillage and human sewage
accounted for these emissions.

About 98.30% of nitrogen oxide gas was released from the Energy Sector and 1.70% from the
Agricultural Sector. Activities that contributed most to the emission of this gas were Road
Transport and prescribed burning of the savannah.

About 94.86% of carbon monoxide gas was emitted from the Energy Sector and 5.14% from the
Agricultural Sector. The activities that contributed most to the emission of this gas were Road
transport and prescribed burning of the savannah. Non-methane volatile organic compounds
and sulphur dioxide gases were only released from the Energy Sector.

Table 1: Carbon dioxide emissions, removals & changes, Tonga, 1994 & 2000.

CO2 emissions & removals 1994 2000 CO2 %
(total& by sector) change change
Total GHG emissions 375.73 255.33 -120.40 -32.04
Total CO2 emissions 365.59 242.59 -123.00 -33.64
Total CO2 removals -595.24 | -1977.95

Net removals/sinks -229.65 | -1735.36

Sectoral CO2 emissions
All Energy 79.98 94.93 +14.95 +18.69
Land use change and forestry 285.61 147.66 -137.95 -48.30

Sectoral CO2 removals
Land use change and forestry -595.24 | -1977.95
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® Summary of Nationally Appropriate Mitigation Action (NAMA) plan
Tonga has not submitted its NAMA plan.
® Mitigation Options

Tonga's emissions are negligible compared to those of the large GHG emitters. However, the
country has set its own national targets and strategies to mitigate GHG emissions. There were
four sectors identified as sources of GHG emissions in Tonga: Energy, LUCF, Agriculture & Waste
Sectors. This GHG mitigation exercise assessed the suitability of a wide range of options
/strategies for GHG abatement in these sectors. These strategies were based mainly on the
results of the inventory of GHG emissions and removals.

Energy Sector
Table 2: Mitigation Measures/options in Tonga

1. Demand Side Management

(1) Energy Efficiency Labelling

(2) Energy Efficiency Standard

- Refrigerators, freezers and air conditioners must be supported by energy efficient labelling
scheme.

(3) Education, Training and Awareness Program

- Focus mainly on lighting, refrigerators, freezers and air conditioners

- Program aims at: correct installation and cleaning; controls to reduce operation while not in use;
and selection of correct appliances.

(4) Ground Transport

- Hybrid electric vehicles (HEVs) use a combination of electric and mechanical power to reduce
GHG emissions by nearly one-half compared to conventional gasoline vehicles.

-Discourage large engine and low efficiency cars, impose high taxes on large engine vehicles, tax
company cars, reduce duty on spares, and high fuel taxes.

-Converting ligno-cellulosic materials to ethanol for use as a motor fuel. This is one of the few
possibilities in the near term to displace fossil fuel in the transportation sector because of existing
distribution infrastructure.

-Educational programs on maintenance and driving techniques.

-Road improvements and maintenance.

-Improved traffic management

-Encourage emission & standards testing.

2. Supply Side Management

(1) Replacement of fossil fuelled plant by non-fossil fuel systems with low GHG emissions.
Increase efficiency in existing systems, particularly power generation and distribution systems
through technology shifts.

(2) Fuel switching to less carbon-intensive fuel. Fuel switching from petroleum to natural gas can
contribute to reducing CO2 emissions. Switching from fossil fuels to nuclear power can
significantly reduce CO2 emissions.
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(3) Improvement of conversion efficiency by using advanced fossil fuel based technologies, such
as combined cycle or retrofitting inefficient fossil fuel plants. According to IEA statistics, current
average power conversion efficiency is around 30%, whereas that of most efficient commercial
plants with natural gas combined cycle systems are over 55%.

(4) Improvement of thermal efficiency by use of cogeneration to supply process or district heat.
Depending on the circumstances, this can increase thermal efficiency substantially.

(5) Improvement of efficiency of transmission line by increasing busbar voltage and/or using DC.
This could improve transmission efficiency up to 10% in some situations. More localized power
production will also bring less transmission losses and contribute to local and regional
development.

(6) CO2 capture and sequestration from power plants has the potential to substantially reduce
CO2 emissions, but more R&D is needed to make it economically viable and assure that
environmental impacts are negligible.

(7) Renewable sources of energy can provide energy in the final form required by users while
emitting significantly less GHGs than fossil fuels. Carbon emissions are present through the use
of fossil fuels during the process of planting, harvesting and storage of the renewable resource
and its transformation into a commercial form of secondary energy.

(8) Technology improvements in biomass productivity, harvesting and collection, and conversion
are expected to further reduce GHG emissions by: Gasifying biomass as an intermediate step for
gas turbine based electricity generation or cogeneration or other high efficiency combined cycle
concepts.

(9) Improvement of efficiency by maintenance and modification of existing systems.

3. Fuel Substitution

- Utilisation of fuel cell technology when commercially viable.

- Fuel switching to less carbon-intensive fuel.

- Replacement of fossil fuelled plant by non-fossil fuel systems with low GHG emissions. Increase
efficiency in existing systems, particularly power generation and distribution systems through
technology shifts.

- Assess the viability of using copra oil.

4. Forestry Industry Development

- Develop sustainable supplies of fuel wood by extending forest area and extensive tree planting.

Agricultural Sector

Methane is still the major GHG emitted from agricultural sector in Tonga’s second national GHG
inventory as was recorded in its first national GHG inventory. The total CH4 emissions increased
from 2.35 Gg (first inventory) to 3.12 Gg (second inventory). Methane emissions were mostly
released from enteric fermentation in livestock animals and the remainder from prescribed
burning of savannahs.

The potential options to reduce methane production by ruminants are the use of lonophores
(feed additives); the use of probiotics; the use of livestock methane vaccine; improved forage
quality; manipulating nutrient composition; implementing a biogas system to generate useful
energy; breeding for higher genetic merit animals (lower CH4 emitters); reduce burning of
savannahs by short-fallowing the land with the Mucunapruriens bean. The Mucuna bean has
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been identified by some farmers to smother most agricultural weeds, reduce machinery land
preparation and fix nitrogen to the soil.

Land Use Change and Forestry Sector

The Forestry Sector is arguably the most valuable sector with potential to mitigating climate
change. Tonga continues to lose forests areas yet no constructive policy directions have been
formulated to resolve this critical issue. The government must take initiative to formulate
appropriate national policies and establish relevant institutions to cater for the pressing situation.

A national inventory of the natural forest resources is urgently needed for Tonga in order to have
reliable baseline resource data for which development policy decisions should be based. Other
areas need urgent inventory works include: coastal vegetation, secondary forests, swamp forest,
urban forests and trees, and potential cash crops such as sandalwoods and wood carving species.

The forestry sector should contribute directly or indirectly towards reducing Carbon Dioxide
emissions or rather sustaining of the current trend of Carbon sink through implementing the
following strategies;

= Increase the forest conservations areas

= Promote sustainable forest management schemes

= Promote national tree and forests replanting programs

= Promote efficient and alternative use of wood resources

= Create a reliable national forestry inventory

Waste Sector

The total GHG emissions from the waste sector are relatively low in comparison to other sectors.
Past data shows a decrease in the amount of methane gas emitted into the atmosphere between
1994 and 2006.A contributing factor to this includes the decrease in waste generated per person.
In addition, the setup and operation of a number of waste services and recycle schemes;
workshops and training on setting up home composting; increased number of awareness
programmes and solid waste projects; increase in data collection; and political and national
support have reduced the volume of waste going into the landfill, which in turn decreased the
amount of methane gas emitted.

Table 3: Summary of Mitigation Options

MITIGATION EFFECTIVENESS | TECHNICAL APPLICABILITY | COST
OPTIONS REQUIREMENTS

SOLID WASTE

DISPOSAL

Waste reduction High Low-High High Low-Moderate

(depending on site)

Waste diversion

1) Recycling High Low to Moderate High Low-Moderate

(if focused on organic

waste)
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2) Composting High Low High Low
(if well managed)
3) Incineration High High Low High
Methane recovery Moderate - High Moderate Low-Moderate (near | Low - Moderate

(may be 50-75% of term) (depending on scale)

methane

recoverable; require

demonstration)
Waste management | Moderate — High (if | Moderate - High High Moderate — High
facility well managed) depending on type)
WASTEWATER
TREATMENT
Waste reduction Moderate-High Low-High (depending | High Low

on site)

Waste diversion Moderate-High Low High Low-High (depend on

type)

Aerobic treatment

Moderate-High

Moderate-High

Low-Moderate

Moderate-High

Methane recovery

Moderate-High

Moderate

Low-Moderate
(especially in near

term)

Low-Moderate

(depending on site)

4. Adaptation and Vulnerability
® Vulnerability to climate change

The key vulnerable sectors identified include Water Resources, Coastal Areas, Fisheries,
Agriculture, Human Health, Human Settlements and Infrastructures.

Water Resources

The three major impacts on Water Resources will be reduced rainfall, increased temperature,
increased evaporation and rising mean sea level.

Increased Rainfall

There will be a temporary increase in recharge to groundwater and rainwater in tanks and water

supply.

Increase in rainfall will increase surface run-offs which subsequently affects the surface

water quality which means that availability of sufficient freshwater will be reduced.

Increased Temperature and Evaporation
Temperature increase and rainfall decrease will enhance evapotranspiration from the ground and

plants hence exacerbating water shortages.

Other implication of temperature increase is also

the increased demand on water resources for consumption, cooling and other purposes.

Sea level Rise

A rise in sea level will be indeed problematic particularly in low lying coastal areas.
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in the area of freshwater lens due to land loss is anticipated. Salt water intrusion will be
disastrous for it reduces the availability of sufficient fresh water for drinking purposes.

Fisheries

The Fisheries sector is still identified by the Government of Tonga in its Strategic Planning
Framework as one of the sectors with good economic potential to contribute to the sustainable
development of Tonga's economy. There is diversity of fisheries activities geared towards
sustainable economic development which are mainly divided into two areas: Inshore or Coastal
Fisheries and Offshore or Oceanic Fisheries. Both areas are vulnerable to Climate Change but
Inshore or Coastal areas are more susceptible due to its location, an inter-connection zone
between sea and land base sectors with multiple stakeholders.

On a global scale, it is not expected that climate change and climate variability will lead to any
significant reduction in fisheries production. However, important changes in the abundance and
distribution of local stocks that is of direct concern to Tonga are likely to occur.

Agriculture
Tonga's economy is largely agriculture based, with production heavily dependent on weather,

climatic conditions and world commodity prices. Agriculture supports the majority of the
population for subsistence and for cash incomes. It also provides employment and accounts for
at least fifty percent of the export earnings.

Agricultural crops are mostly root crops (yam, taro, sweet potato, cassava, and giant taro) for
domestic consumption; squash pumpkin, vanilla, and kava for export; fruit trees like banana,
plantain, and papaya; and crops like pandanus and paper mulberry for handicrafts. Livestock
production is also an important industry that is growing in Tonga.

The vulnerability assessment for the agricultural sector is based on the generated climate change
trend scenarios: increase temperature and rainfall, rising sea levels, reduced and the chaotic
distribution of annual rainfalls, increase and intense occurrence of cyclones and droughts.

(1) Consequences of warmer temperatures are:
Higher rate of soil fertility decline;
Elevated GHG levels;
Loss of cool weathered crops.

(2) Vulnerable to rising sea levels are:
Farmers and population of low lying coral islands of the Ha'apai and the low coastal areas of
Tongatapu group;
Water for irrigation.

(3) Vulnerable to chaotic distribution of rainfall are:
Production of seasonal annual crops, perennial fruits and tree crops.
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(4) Vulnerable to increase occurrence of cyclones and drought are:
Farmers and population dependent on mono-crop agricultural system;
Farmers and population of the eastern soil types, (mainly derived from the older volcanic
ash); such as the Lapaha soils of Tongatapu, Houma soils of ‘Eua, Foa soils of Ha’apai and
Tu’anekivale soils of Vava'u.

® Summary of National Adaptation Programme of Action (NAPA)
Tonga has not submitted its NAPA.
® Adaptation Options

The main vulnerabilities Tonga has identified relative to climate change are a potential increase in
the frequency, duration and/or intensity of tropical cyclones, and sea level rise. Several strategies
have been suggested to aid in adapting to potential changes within different sectors:
Coastal Areas: Building up coastal areas with crushed limestone; relocation; protection of
infrastructure against storm events; re-vegetation of coastal areas; elimination of onshore
sand mining; fencing domestic animals (hard hooves and foraging for food damage sensitive
soils); and coral management plan.
Fisheries: Monitoring changes; and legislation and regulation.
Agriculture: Introduction of salt tolerant species; introduction of heat tolerant crops;
improved pest and disease management; crop research; restoration of degraded lands;
species diversification; and farm relocation.
Forestry: Land use policy; legislation and regulation; reforestation; promotion for
agroforestry.
Human Health: Research to understand relationship between climate and human health; and
standardize health impact assessment procedures.
Water Resources: Demand management; leakage control; consumer education and
awareness; pricing policy; water conservation plumbing measures; alternative water supply;
expansion of rainwater collection; groundwater protection; importing water; and desalination
of water.

5. Key industries and economic activities

Tonga has a small, open, South Pacific island economy. It has a narrow export base in agricultural
goods. Squash, vanilla beans, and yams are the main crops. Agricultural exports, including fish,
make up two-thirds of total exports. The country must import a high proportion of its food, mainly
from New Zealand. The country remains dependent on external aid and remittances from
Tongan communities overseas to offset its trade deficit. Tourism is the second-largest source of
hard currency earnings following remittances. Tonga had 39,000 visitors in 2006.

The government is emphasizing the development of the private sector, especially the

encouragement of investment, and is committing increased funds for health and education. Tonga
has a reasonably sound basic infrastructure and well developed social services. High
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unemployment among the young, a continuing upturn in inflation, pressures for democratic
reform, and rising civil service expenditures are the major issues facing the government.

6. National development strategy

The vision held by the Government of Tonga is as follows:

“To create a society in which all Tongans enjoy higher living standards and a better quality of life
through good governance, equitable and environmentally sustainable private sector-led economic
growth, improved education and health standards, and cultural development”.

Fulfilling the vision set out above requires a well-articulated strategic approach to address the
Government’s economic growth, social justice, and sustainability objectives, while acknowledging
their clear interdependence.

The Government is focused on achieving seven key outcomes that are fundamental to sustained
economic growth:
Facilitate Community Development by involving district/village communities in meeting their
service needs
Support private sector growth through better engagement with government, appropriate
incentives and streamlining of rules and regulations
Facilitate continuation of Constitutional Reform
Maintain and develop infrastructure to improve the everyday lives of the people
Increase performance of Technical Training Vocational Education & Training to meet the
challenges of maintaining and developing services and infrastructure
Improve the health of the people by minimising the impact of Non-Communicable Diseases
Integrate environmental sustainability and climate change into all planning and executing of
programs
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23.13. F2IL

Nauru

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Nauru is committed to addressing the issue of changing climate and better understanding the
mechanisms relating to vulnerability of the Pacific’s small island states and therefore considers
that the need to remain current and informed with respect to changing climate is of prime
importance to Nauru and its future position.

The main climate change vulnerabilities in Nauru are sea level rise and the effect that an increase
in temperature will have on marine resources and already stressed water and vegetative
resources Department of Islands Development and Industry (DIDI, 1999). Due to
environmental degradation, Nauru is already experiencing coastal erosion and declines in the
productivity of its coral reef systems. Rising ocean temperatures, sea level rise and an increase in
the number of intense storms could cause further damage to these ecosystems (DIDI, 1999).

Nauru also has no significant surface water resources; desalination plants and groundwater are
its only drinking sources. Water scarcity is already affecting human health. Greater incidence
of drought could therefore reduce the sustainability of the country’s groundwater resources, the
health of its population, and the persistence of a vegetation ecosystem already stressed from
major phosphate mining (DIDI, 1999).

In response to these concerns, Nauru identified education and information activities that have
been or should be implemented to support is efforts to adapt to the impacts of climate change.

2. Summary on climate change related issues in the country
® Climate change policy

As Nauru’'s greenhouse gas emissions are limited to a small number of well-defined sectors, the
opportunities to reduce these emissions is relatively clear. However, although Nauru’s emissions
are relatively small, Nauru still remains very mindful of its vulnerability to climate change and the
future potential effects predicted as a result of sea-level rise. In consideration of these future
potential effects, Nauru has taken a positive approach towards improving its own situation as well
as actively participating at both the regional and international levels.

Nauru ratified the United Nations Framework Convention on Climate Change (UNFCCC) on 11
November 1993 and the Kyoto Protocol on 16 August 2001, and submitted their first National

Communications Report on 30 October 1999.

Although Nauru has not yet established a specific environmental policy, a no-regrets approach
has been adopted to adaptation accommodating climate and sea-level change considerations and

142



implementation of the National Environmental Action Plan and the Rehabilitation Master Land-use
Plan.

® National efforts/measures against climate change

The Republic of Nauru adopted its National Environmental Management Strategy (NEMS) and
National Environmental Action Plan in September 1997. The NEMS was initiated under the
United Nations Capacity 21 Programme and funded by the United Nations Development
Programme (UNDP) and the South Pacific Regional Environmental Programme (SPREP). The
NEMS maps a return to the idea of stewardship, of looking after the surrounding environment for
future generations and provides a mechanism for developing a change of attitude, of caring and
nurturing an environmental credo.

The Department of Island Development and Industry (IDI) has participated in training provided
through PICCAP in the Vulnerability and Assessment (V&A) programme established as part of the
overall climate-change programme. The initial Vulnerability and Assessment training was carried
out at the Waikato University in New Zealand during 1998. In 1999 the course was transferred to
the University of the South Pacific (USP), Lacaula Bay Campus, Suva, Fiji. Two Nauruans
participated in the initial New Zealand course and another two have participated in the Fiji course.

Additional training and assistance has been provided to Nauru in the preparation of their V&A
Synopsis, the Greenhouse Gas Inventory and National Communication. This programme
provided the opportunity for Nauruan Nationals to participate at international meetings and fora
and also to participate in regional training workshops. All these activities have assisted in
developing a better understanding of the climate mechanism, and provided a base for the
development of the GHG Inventory and preparation of the Vulnerability and Assessment report for
Nauru.

The Department of Island Development and Industry is developing a resource room for the use of
school students, teachers and interested parties to access and research the extensive range of
climate change documents, books, posters, etc., that have been collected. A schools education
programme was convened based on the AusAID publications, Curriculum Modules for the Pacific
Schools, Climate Change and Sea-level, Part One: Physical Science and Part Two: Social Science.

Nauru has not set up a designated national authority and does not have any CDM projects.

3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

Greenhouse gas emissions in Nauru in 1994 totalled 19.265 Gg of carbon dioxide.

As this is Nauru’s first Greenhouse Gas Inventory a comparison of emission trends has not been
possible. However, as the once predominant phosphate mining activity has been gradually
decreasing since 1993 it can be expected that the levels of greenhouse gas emissions for Nauru
will also have been decreasing over recent years.
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It is acknowledged that in the future there are likely to be modifications to the inventory, once the
process of determining greenhouse gas emissions is better understood, in particular, appropriate
conversion figures for industrial processes such as phosphate extraction and processing which are

particularly relevant to Nauru’s situation.

Due to Nauru's relatively uncomplicated situation the

greenhouse gas emissions have focused predominantly around activities associated with the
phosphate mining operation and the transport sector.

The Greenhouse Gas Inventory, prepared as a separate report, elaborates on the assumptions
made and the constraints encountered in the preparation of this first Greenhouse Gas Inventory

for Nauru.

Table 1: GHG Emissions by Sector (Gg)

National Greenhouse Gas Inventory

Greenhouse gas source and CcO> CH, N>O
sink categories
Gg % Gg % Gg %
1. All Energy (incl. transport) 41.416
A. Fuel combustion 28.318 68.37
B. International bunkers* 13.098 | 31.63
2. Industrial processes NE NE NE
3. Solvents NE NE NE
4. Agriculture 0.234 67.55
A. Enteric Fermentation 0.011 3.18
B. Animal Wastes 0.223 64.38
5. Land use Change & Forestry? | -9.053 | -9.053
6. Waste 0.1124 | 32.45 0.001 100.00

1. Not included in Nett National Total

2. Uptake (sink) not deducted from “All Energy” and taken as a percentage of “All Energy”

NE = Not Estimated

The volumes of greenhouse gas emissions calculated for Nauru using the reference approach
The percentages of these gasses are

are limited to carbon dioxide, methane and nitrous oxide.

98.22%, 1.77% and 0.01% respectively.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Nauru has not submitted its NAMA plan.

® Mitigation Options

Not specified in the National Communications Report.
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4. Adaptation and Vulnerability
® Vulnerability to climate change

The vulnerability of Nauru to climate and sea-level change will be determined by four main
factors:

(1) The magnitude and rate of global climate and sea-level change and how they manifest in
Nauru;

(2) The effectiveness with which population is stabilised at a sustainable level within the next
fifty years;

(3) The effective implementation of the Rehabilitation Master Land-use Plan over the next
50-100 years;

(4) The effective implementation of the National Environmental Action Plan (NEAP), in particular
those objectives that are directly related to a no-regrets adaptation approach as outlined
above.

In the physical environment of Nauru, the coastal zone and groundwater resources in particular
are likely to be those most vulnerable. Adaptation measures, such as an Integral Coastal Zone
Management (ICZM) plan and a water resource management plan, could significantly reduce the
vulnerability. However other measures, such as phase out of settlement and important
infrastructure on the coastal plain, may become necessary over the next 50-100 years. This
possibility highlights the importance of the rehabilitation programme in reducing vulnerability.

® Summary of National Adaptation Programme of Action (NAPA)
Nauru has not submitted its NAPA to the UNFCCC.
® Adaptation Options

Nauru identified education and information activities that have been or should be implemented to
support is efforts to adapt to the impacts of climate change. This adaptation strategy should be
founded on the NEAP in conjunction with the Rehabilitation Master Land-use Plan, with particular
emphasis on, but not limited to, the following NEAP objectives:

e Objective 1: Land rehabilitation and protection

» Objective 2: Strengthening environmental education

» Objective 3: Strengthening environmental institutions and legislation
» Objective 4: Conservation of biodiversity

» Objective 5: Promotion of the sustainable use of marine resources

e Objective 7: Pollution and waste management

» Objective 8: Control of population and urban growth

e Objective 11: Appropriate infrastructural development

The NEAP presently contains an Objective 12 aimed at addressing and preparing for global
climate change and sea-level rise, incorporating programmes on integrated coastal-zone
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management (ICZM) and coastal protection (Programme 12.2) and coastal forest protection and

reforestation (Programme 12.3).

However, it is suggested that all of the above objectives, and in

particular these two programmes of Objective 12, are integral to effective implementation of a

no-regrets adaptation approach in Nauru.

A summary appraisal of these NEAP objectives in

terms of adaptation to climate and sea-level change is presented in the table below.

NEAP Objective

Key priorities and benefits in terms of adaptation to effects of
climate and sea-level change

Objective 1 : Land
rehabilitation and protection

Rehabilitation and re-settlement of mined areas will decrease pressure on
the coastal plain and facilitate development of infrastructure in a less
vulnerable location.

Objective 2: Strengthening
environmental education

For the NEAP to successfully achieve adaptation goals, there needs to be
an increase in public awareness and local expertise in terms of climate and
sea-level change and its possible effects in Nauru.

Objective 3: Strengthening
environmental institutions
and legislation

Climate and sea-level change considerations should be directly
incorporated into the proposed Environmental Impact Assessment (EIA)
process, land-use planning process, environmental baseline studies and
new environmental legislation.

Objective 4: Conservation
of biodiversity

Biodiversity plays a key role in increasing the resilience of natural systems
to environmental stresses. Biodiversity objectives should include the
coastal forest protection and re-forestation programme from Objective 12.
This programme could be re-named as the ‘'Re-forestation and
conservation of terrestrial biodiversity programme.’

Objective 5: Promotion of
the sustainable use of marine
resources

The marine resources objective needs to be enhanced by a programme on
protection of Nauru's coral reef systems which are vital for the island.
This objective could be renamed 'Promotion of the sustainable
management of coral reefs and marine resources.'

Objective 7: Pollution and
waste management

Achieving the goals of this objective is vital to the health of the coral reef
and marine system and groundwater and would therefore decrease the
vulnerability of these systems, the coast and associated infrastructure and
communities.

Objective 8: Control of
population and urban growth

It is clear that the key to both a sustainable future and reducing
vulnerability of Nauru to climate and sea-level change would be an early
stabilisation of the Nauruan population. In addition the shift of urban
growth from the coast to Topside would reduce vulnerability.

Objective 11: Appropriate
infrastructural development

Implementation of the programme for the integrated water conservation
and supply management and also the programme for the development of
storm-water collection and disposal system for re-use, are critical in terms
of adaptation. Obijective 11 could be revised to incorporate the possible
effects of climate and sea-level change on the infrastructure itself, the
effects of infrastructure on sensitive systems and potential modifications of
specific value for adaptation.
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5. Key industries and economic activities

Revenues of this small island traditionally have come from exports of phosphates. Few other
resources exist, with most necessities being imported, mainly from Australia, its former occupier
and later major source of support. In 2005 an Australian company entered into an agreement to
exploit remaining supplies. Primary reserves of phosphates were exhausted and mining ceased
in 2006, but mining of a deeper layer of "secondary phosphate" in the interior of the island began
the following year. The secondary phosphate deposits may last another 30 years. The
rehabilitation of mined land and the replacement of income from phosphates are serious
long-term problems.

In anticipation of the exhaustion of Nauru's phosphate deposits, substantial amounts of
phosphate income were invested in trust funds to help cushion the transition and provide for
Nauru's economic future. As a result of heavy spending from the trust funds, the government
faced virtual bankruptcy. To cut costs the government has frozen wages and reduced overstaffed
public service departments. Nauru lost further revenue in 2008 with the closure of Australia's
refugee processing centre, making it almost totally dependent on food imports and foreign aid.
Housing, hospitals, and other capital plant are deteriorating. The cost to Australia of keeping the
government and economy afloat continues to climb. Few comprehensive statistics on the Nauru
economy exist with estimates of Nauru's GDP varying widely.

6. National development strategy

The overall impact that the National Sustainable Development Strategy (NSDS) seeks to make is
captured in the people’s vision for development and is stated as:

A future where individual, community, business and government partnershijps contribute to a
sustainable quality of life for all Nauruans

The following long term national goals to achieve the vision are listed below. The components of
each goal are listed in priority order.

Stable, trustworthy, fiscally responsible government

e Transparent and accountable governance practices
e  Conducive legislative framework

e Efficient and productive public service

e Enabling and cooperative international relations

e Efficient and effective law and order system

e Increased community role in governance

Provision of enhanced social, infrastructure and utilities services
e  Broadened educational system

e Alternative (including renewable) energy sources

e Improved access to water
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e Preventative health service

e Improved sports and recreation facilities
e Viable social welfare systems

e  Well maintained infrastructure

Development of an economy based on multiple sources of revenue
e  Phosphate mining

e  Fisheries resource management

e A developed SME sector

e Efficient use of resources — people and natural

e Increased job opportunities locally and regionally

e National trust fund

Rehabilitation of mined out lands for livelihood sustainability
e Land for agriculture development

e Land for conservation

e Land for water catchment

e Land for residential development

e Land for commerce & industry development

Development of domestic food production

e  Establishment of agricultural production

e Enhance aquaculture farming

e Sustained use of inshore and reef marine resources

e  Promotion of pelagic fishery, in particular tuna fishing

The strategies needed to achieve the vision and goals are listed below in priority order.

e Accelerating the rehabilitation of mined out lands based on the land use plan NSDS
Champions group working on the strategy

e Building capacities in technical, organisational and financial management

e Investing for Nauru’s long term financial sustainability

e Increasing national revenue generation

e  Establishing a business environment conducive to broadening the economic base

e  Promoting a preventative health focus in the public health system

e Improving the quality and broadening the scope and reach of education

e Fostering a cultural change towards self-reliance

e Strengthening the processes and practices of good governance

e Enhancing Nauru’s participation in region-wide initiatives

e Improving access to land for economic development

e  Promoting the community's role in development.
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2.3.14. NXTY

Vanuatu

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Vanuatu is an archipelago of over 80 islands stretching 1,300 kilometres from north to south in
the Western Pacific Ocean, with a population of around 180 thousand people. Vanuatu is one of
the countries in the Pacific region that are most vulnerable to the risks of climate change, climate
variability and sea level rise.

In terms of mitigation, measures will be taken to target transport and electricity generation
sectors. Adaptation options are envisioned in the fields of agriculture, water management,
sustainable tourism, community based marine resource management, and sustainable forestry
management

2. Summary on climate change related issues in the country
® Climate change policy

Vanuatu ratified the United Nations Framework Convention on Climate Change (UNFCCC) in
March 1993 and the Kyoto Protocol in July 2001. The first national communications was
submitted in July 1999, and its national adaptation programme of action in December 2007.

Vanuatu has been enabled to meet its national obligations under the UNFCCC through support
received through the Pacific Islands Climate Change Assistance Programme (PICCAP), which is a
three year programme funded by the Global Environment Facility (GEF). The implementation of
PICCAP in Vanuatu commenced with re-formation of the National Advisory Committee on Climate
Change (NACCC) in 1997. The NACCC was first established in 1989 to advise the government on
matters relating to climate change during the UNFCCC process and draws on expertise within key
government departments.

Initial PICCAP activities focused on enhancing the understanding of climate change issues and
future scenarios by the NACCC members and key staff within national and provincial
administrations.

“A National Response to Climate Change — Strategies for Action” has been developed, in which
“Climate change is recognised as a national issue that requires timely and committed initiatives by
government to develop capacity to address existing and potential impacts on the livelihood of the
people of Vanuatu”. Priorities identified in this action plan include:

e Institutionalise and mainstreaming climate change preparations

e  Building national level and understanding

e Improving networks for information transfer and coordinated adaptation and mitigation
measurers

150



e Increase national capacity to prepare for and adapt to climate change
e Minimise increase in National GHG emissions in the medium term
e Increase community understanding of climate change and their preparedness

® National efforts/measures against climate change

Since ratifying the UNFCCC, Vanuatu has participated in a humber of regional programmes and
introduced national policy initiatives that demonstrate its commitment to meeting its
responsibilities under the Convention. These include:

e  State of the Environment Reporting Programme. A SPREP sponsored initiative to establish a
database of relevant environmental criteria for on-going assessment of the state of
Vanuatu’s environment.

e Vanuatu Sustainable Forestry Utilisation Project and the South Pacific German Forestry
Programme. Two project’'s that are strengthening national capacity to improve forest
management. More sustainable logging systems will maintain forest cover and hence
minimise carbon loss.

e Pacific Regional Agricultural Programme that is studying and promoting sustainable
agricultural systems, reducing the rate of conversion of forests to agriculture.

Vanuatu has not set up its designated national authority and does not have any CDM projects.
3. Sustainable Development and Mitigation

® National inventory of greenhouse gas
The below table summarises the volumes of GHGs identified by the National GHG Inventory.
These emission volumes are low on a global scale: both in terms of total emissions and emissions

per capita.

Table 1: GHG Emissions by Sector Gg)

Greenhouse gas sources or sink | CO2 CO2 CH4 N20 NOx Cco
categories Emissions | Removals

Total Emissions and Removals | 56.7078 -1.1534 11.1996 | 0.0291 0.1369 | 0.0143
Energy 55.1532 0.0026 0.0291 | 0.0832 | 0.0195
Industrial Processes nr nr

Solvents and other Product Use | nr nr

Agriculture nr nr 11.1981

Land Use and Forestry net -1.1534

Waste nr nr

International Bunkers Total 4.6001 0.0001 0.0031 0.0102 | 0.0011

Note: net: emissions netted into removals nr: not recorded
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There are significant gaps in Vanuatu’s first GHG inventory due to the lack of relevant statistical
data that can be fed into calculation models. Refinements of the quoted emission estimates will
require data collection to characterise the use of fire wood; burning of forest, scrub and grassland
within subsistence and commercial agriculture, to improve hunting and accessibility;
non-commercial forest activities; conversion of land use; waste inventories; and emissions from
industry and manufacturing.

Nevertheless it is reasonable to conclude that the energy sector is the major source of GHG
emissions in Vanuatu, with emissions dominated by the transport and energy industries. Any
efforts to significantly mitigate GHG emissions will appropriately target emissions from these
activities. Yet given the national need for human and social development, and the small
proportion of the population with good access to transport and energy services at present,
emissions are likely to continue to increase for the next decade.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan
Vanuatu has not submitted its NAMA plan.
® Mitigation Options

PICCAP has addressed mitigation measures at a regional level and relevant measures for Vanuatu
are considered. To have significant reductions in the national emissions of GHG gases any
mitigation measures will need to target the release of carbon dioxide transport and electricity
generation sectors.

Mitigation options in the energy sector

(1) Encourage public energy awareness to reduce use of high power consuming appliances.

(2) Ban low efficiency appliances

(3) Improve operating efficiency of vehicles and appliances

(4) Decrease dependency on fossil fuels / increase use of renewable energy alternatives

(5) Impose strict operating conditions on public electricity utilities

(6) Further documentation of GHG emissions to enable better projection and mitigation analysis.
(7) Promote use of fuel wood

Mitigation for land, sea and air transport sectors

(1) Improve efficiency of vehicles, ships and planes
(2) Reduce demand for transport

(3) Land transport

(4) Promote use of public transport

(5) Promote bicycle use and walking

Forest conversion

Mature forests exist in a state of equilibrium and net changes in GHG emissions are only recorded
where the standing biomass is increasing (planting of new forests) or decreasing (clearing of
forests through burning etc.). Vanuatu remains almost 70% forested, with nonforested lands

152



primarily used for agriculture, gardening and settlements. In recent years clearing and conversion
of forests to agriculture land has been encouraged though government policies and changing
economic needs. Preventing further conversion would reduce GHG emissions, but would not be
economically or politically possible. Rather promotion of agro-forestry regimes that enable
maintenance of standing biomass may be a more appropriate option.

Discussion

Vanuatu is a very minor producer of GHG emissions both in terms of total emissions and
emissions per head. Mitigation measures will enable Vanuatu to minimise any increase in its GHG
emissions, but due to existing needs for social and economic development, a reduction in releases
is not an immediate goal.

4. Adaptation and Vulnerability
® Vulnerability to climate change

Vanuatu is among countries in the Pacific region that are most vulnerable to the risks of climate
change, climate variability and sea level rise. The livelihood of the people and economy which
are interwoven, shaped and driven by climate sensitive sectors, the effect of climate and sea level
change are already very real and pose a tangible threat to the future socio-economic well-being of
Vanuatu.

The following impacts of climate change scenarios are considered.

Agriculture
The impacts of climate change and increased carbon dioxide concentrations on plant growth,

productivity and the nutrient value of crops commonly grown in Vanuatu is not understood.
However, general knowledge of possible impacts suggest changes may be detrimental to
agricultural production and hence national food security.

Human health

There is a high incidence of mosquito borne diseases in Vanuatu, which reduce the productive
capacity of human resources. Both climate change scenarios provide conditions that would
sustain breeding sites for mosquitoes, and potentially extend breeding seasons. This could
increase the incidence of disease, with malaria, dengue and filiarisis of particular concern.

Water resources

Vanuatu has limited surface water and villagers on many islands and residents of both urban
areas are dependent of ground water. Increased temperatures are likely to increase the demand
for potable water. However increased heat, greater run-off from high intensity rainfall events,
decreased rainfall and an associated increase in evaporation could reduce the rate of ground
water recharge and decrease surface water flows. Water shortages already apparent in dry
seasons would become more pronounced and may require more sophisticated water distribution
networks to maintain human populations in severely affected areas.
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Any increase in sea level could cause salt-water intrusion into the shallow ground water lens in
coastal areas, particularly if ground water recharge was reduced or water over-extracted. This
affect would be most problematic in small low-lying islands that are dependent on shallow ground
water aquifers.

Coastal environment

National investments in infrastructure and agriculture are primarily in low lying coastal areas
around the perimeter of the major islands. The commercial centres of both Luganville and Port
Vila in particular are both built on land only a few metres above sea level. The infrastructure and
fixed assets of both centres are vulnerable to cyclone damage and associated storm surges, and
may be affected by quite small increases in sea level or increased frequency and intensity of
tropical cyclones.

Coral reefs

Coral reef systems fringe most islands in Vanuatu. They are important sources of economic and
subsistence resources, and a draw-card for the important tourism sector, while protecting
adjacent coastlines from extreme sea events.

Reefs are highly vulnerable to the climate change scenarios predicted. More frequent and higher
intensity cyclones will cause physical disturbance to reef systems. Meanwhile coral death and
bleaching is caused by increased atmospheric concentrations of carbon dioxide and raised
sea-surface temperature. Coral morbidity is associated with a decline in productivity of
associated fish species, and increased incidence of ciguatera. Both effects would impact on
human well-being in coastal areas.

Mangroves, sea grass beds and other near-shore marine ecosystems

Tectonic uplift currently limits the growth of mangrove forests in many areas, as most species
present are adapted to a narrow range of environmental conditions. Dead mature mangrove
trees can be observed on the land-ward edge of mangrove stands, in areas no longer adequately
submerged for their survival. Sea level rise may help mangroves become more stable
communities. However negative impacts from more frequent storm surges, decreased salinity
during high intensity rainfall events and increased coastal erosion are considered more likely.

Fisheries

The impacts of climate change scenarios on marine fisheries is poorly understood. A range of
impacts may be expected. Any rise in sea surface temperature is likely to decrease the amount
of available oxygen, increase the growth of aquatic plants and increase the metabolic rates of
organisms. The decrease in available oxygen is likely to reduce growth, lower survival rates and
increase fish mortality. Changes in sea temperatures will lead to changes in wind and ocean
circulation patterns that may impact on the distribution and availability of nutrients and change
patterns of migratory and non-migratory fish stocks. Greater extremes of weather may reduce
opportunities for fishing during some seasons. Greater extremes of weather may also affect
transport services between islands reducing opportunities to market produce.
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Socio-economic issues

While there is inadequate climate and economic data to quantify the socioeconomic impacts of
climate change the physical effects described above raise a number of concerns:

e Food security

e  Water shortages

e  Public health

e Damage to public infrastructure and fixed assets

e  Cultural concerns

e Negative economic impacts

® Summary of National Adaptation Programme of Action (NAPA)

The objective of the NAPA project for Vanuatu was to develop a country-wide programme of
immediate and urgent project-based adaptation activities in priority sectors, in order to address
the current and anticipated adverse effects of climate change, including extreme events. The
project provided an opportunity to facilitate dialogue and consultations designed to identify and
elaborate the immediate and urgent adaptation issues and appropriate activities, by conducting a
comprehensive assessment of the available and necessary information on Vanuatu'’s vulnerability
to climate change and of the response measures and other activities needed to enhance the
resilience of the most threatened parts of Vanuatu’s natural heritage, society and economy.

The final list of projects for Vanuatu were determined as follows

e Agriculture & food security (preservation/processing/marketing, modern & traditional
practices, bartering)

e  Water management policies/programmes (including rainwater harvesting)

e  Sustainable tourism

e Community based marine resource management programmes (modern & traditional,
aqua-culture)

e Sustainable forestry management

® Adaptation Options

Agriculture & Food security

Project Goal

The overall goal of the project is to enhance food security and hence resilience of the economy to

the adverse effects of climate change.

Project Objectives

e To facilitate alternative methods of food preservation, processing and marketing by
incorporating successful traditional practices with the modern technological methods.

« Develop capacity of local and national governmental and non-governmental organizations to
support vulnerable communities in coping with climate variability and longer-term climate
change.

« 3. To sensitise communities and decision makers on the potential impacts of climate change
on food security.
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Sustainable Tourism Development

Profect Goal

Enhance adaptation to climate change in the tourism sector for Vanuatu.

Aim

The aim of this project is to further develop and demonstrate adaptation initiatives that will
reduce the vulnerability of the tourism sector, and its natural and human resource base, to the
impacts of climate variability and change, and in doing so enhance the sustainability of the natural
resources and the quality of life of the people of Vanuatu and also generate global environmental
benefits. A specific focus of the project is to build and utilize the capacity of Vanuatu to integrate
responses to concerns related to climate variability and change into a broader risk management
framework, strategy and plan for the tourism sector.

Community based marine resource management programmes

Profect Goal

Enhance adaptive capacity and resilience of vulnerable communities to the impacts of climate
change.

Project Objective

To develop community based marine resource programmes, embracing both traditional and
modern practices.

Sustainable Forestry Management

Project Goal

To mainstream climate change issues in the country’s sustainable forest management policies
and practices.

Project Objectives

Objective 1: Strengthen the capacity of the forestry sector and other key players for adaptation
policy, planning and implementation

Objective 2: Demonstrate how climate change adaptation by the forestry sector contributes to
national sustainable development.

Objective 3: Contribute to wider national and international understanding of climate change
adaptation policies and measures by documenting and disseminating the success factors, lessons
learned and barriers, as well as good practice guidelines for replication and upscaling.

Integrated Water Resource Management

Project Goal

Enhanced resilience of watershed through integrated water resource management.

Project Objectives

The objective of the project is to reduce vulnerability to the anticipated impacts from climate
change on the country's water resources, with a primary focus on watershed areas. Specifically,
the project seeks to identify national policies to address the impacts of climate change on water
resources at the national level and to specifically formulate and implement pilot adaptation
actions and specific measures in representative systems in order to protect their environmental
functions and their rich biodiversity from climate change related impacts.
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5. Key industries and economic activities

Vanuatu's economy is based primarily on small-scale agriculture, which provides a living for about
two-thirds of the population. Fishing, offshore financial services, and tourism, with nearly
197,000 visitors in 2008, are other mainstays of the economy. Mineral deposits are negligible;
the country has no known petroleum deposits. A small light industry sector caters to the local
market. Tax revenues come mainly from import duties.

Economic development is hindered by dependence on relatively few commodity exports,
vulnerability to natural disasters, and long distances from main markets and between constituent
islands. In response to foreign concerns, the government has promised to tighten regulation of its
offshore financial centre. In mid-2002, the government stepped up efforts to boost tourism
through improved air connections, resort development, and cruise ship facilities. Agriculture,
especially livestock farming, is a second target for growth. Australia and New Zealand are the
main suppliers of tourists and foreign aid.

6. National development strategy

The Vanuatu government does not have a National Sustainable Development Strategy (NSDS) per
say. However, the National Priority Action Agenda (PAA) includes sustainable development of
Vanuatu’s Forest and Marine resources. The PAA states that sustainable development as an
important prerogative for all sections of Vanuatu Society. Human resource development is
tagged as the key to sustainable development in Vanuatu by the PAA.
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Papua New Guinea

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Although the GHG emissions of Papua New Guinea (PNG) are relatively insignificant, PNG can be
severely affected by the impacts of climate change as it has a long coastline of over 17,000 km
and 600 islands, most of which are low lying. With almost 2,000 coastal villages with a
population of about 500,000, PHG is vulnerable to sea level rise and other weather related
manifestations of climate change.

As such, PNG’s adaptation actions are in the areas of coastal and marine environment, fisheries,
agriculture, land use change and forestry, biodiversity, water resources and health. Important
mitigation options are in the field of energy, forestry, transport and waste.

2. Summary on climate change related issues in the country
® Climate change policy

Papua New Guinea (PNG) ratified the United Nations Framework Convention on Climate Change
(UNFCCC) in April 1993, and ratified the Kyoto Protocol in March 2002. PNG submitted its initial
national communication under the UNFCCC in November 2000.

The Office of Environment & Conservation (OEC) provides policy advice and technical advisory
support for the sustainable development of key sectors such as coastal and marine ecosystems,
water resources, agriculture and forestry; health and fisheries, while implementation of policy
measures has been devolved to the provinces.

The policy development goals in the area of climate change are considered in the fields of coastal
and marine areas, water resources, agriculture and forestry, health and fisheries.

® National efforts/measures against climate change

The environmental legislation of PNG provides for environmental planning measures to be
included as an integral component of project planning for developments with significant
environmental risk. Specific areas covered by the legislation include mechanisms for licensing of
contaminants discharged into the environment as well as planning and regulating the use of
water resources. An Environmental Bill, still in draft form, provides statutory tools, procedures
and processes to enable local and provincial governments to formulate by that are within the
object of the Act. Environmental codes of practice and guidelines provide a means to define
practices for specific sectors, including hydrocarbon storage, oil palm processing, roads and
bridges, landfill and sewage.
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Policy measures that are considered are:

Increased outsourcing of conservation initiatives and some responsibilities to NGOs and local
communities.

Strengthening of the OEC through training of staff, review of the various Acts, design of policy
guidelines for environmental monitoring and legislation and enforcement processes.
Development of specific policies such as the National Environment and Conservation policy,
NGO - OEC Partnership policy, which aims to guide cooperation between the two parties in
order to maximize benefits to landowners. The National Biodiversity Strategic Action Plan
and PNG BioNET research programmes, which are aimed at protecting and using plants and
animals on an ecologically sustainable basis should be promoted and supported.

Enactment of the Environment Bill.

Introduction of a moratorium on all new forestry licenses, extensions and conversions and to
review all existing licenses, that logging practices are carried out in a sustainable way and that
all landowners get their fair share of benefits from resource use.

The Office of Climate Change and Development is the designated national authority of PNG, and
it has five registered CDM projects, including one geothermal project and four on methane
capture from palm oil mill effluent. PNG also has one Programmatic CDM project targeted in
multiple countries. The project aims to reduce greenhouse gas emissions from palm oil mills by
capturing the biogas generated in the wastewater treatment systems.

3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

The Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories was used to
undertake the inventory and a "reference approach™ was followed. It is based on the information
sought from a number of sources from government, non-government and private sectors. The
inventory covers emissions of carbon dioxide (CO2), Methane (CH4) and oxides of nitrogen (N20)
as guided by Decision 10/CP.2. The reference year for these inventories is 1994.

For PNG the inventory only covers four of the six categories of emission sources and sinks, namely,
energy, industrial processes, land use and agriculture. There is no existing methodology for
estimating emissions from solvents and other product use and therefore were left out of the
inventory. Limited data are available for emissions and removals from land use change and
forestry and waste and thus being left out of the inventory. The reported emission figures thus
should be taken as “work in progress” since only three categories of emissions are reported here.

Table below provides a summary of the results of the GHG inventory on the four sources of GHG
emissions.
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Table 1: Greenhouse gas inventory summary for 1994. All data are presented in gigagrams (Gg).

Greenhouse Gas Cco2 CH4 N20
Source/sink categories

All Energy 947.57 X X
Industrial Processes 193.0 X X
Agriculture 4.27 12.20
Land Use Change & 413.0 X X
Forestry

Totals 1,553.57 4.27 12.20

The results reflect an underestimation of the emissions of GHGs, as there exists serious data gaps
in emissions inventory and not all energy sources have been accounted for in this inventory.
Emissions from waste, land-use change and forestry and solvents need to be included in the
inventory so that comprehensive emissions total can be obtained. Agriculture emissions mainly
focused on domestic livestock, but no attempt has been made to estimate emissions from soil
cultivation and from burning of forests and grasslands, since there are no data from such sources
or if available were not accessible.

In future, the estimation of emissions and removals from land use change and forestry will be
critical due to its potential for offsetting GHG emissions from other categories of sources.

Petroleum is a major export earner for the country and at the same time PNG continues to import
fossil fuel to meet its energy requirements. Natural gas reserves have been identified and large
potential for its financial gains with the large emissions of carbon dioxide is expected. The main
source of fuel combustion is derived from energy and transformation industries, transport, and
residential sectors.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Subject to the certain conditions, PNG seeks to:

(1) Increase GDP per capita more than 3 times by 2030;

(2) Decrease GHG emissions at least 50% before 2030 while becoming carbon neutral before
2050;

(3) Increase adaptation investments per annum by $80-$90 million to reduce expected losses by
$230-$250 million.

Preliminary and Conditional Nationally Appropriate Mitigation Actions and Adaptation Investments
is shown in the table below.

Table 2. Preliminary Climate Compatible Development Plan: Actions and Objectives

High-Level Policy | Est. 2010* | BAU 2030* | Objectives of Policy or Action

Objectives

1. Sustainable Growth $,1000 $3,000 Increase GDP / capita by more than 3 times
by 2030
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2. Emissions Reductions 82 -99 99 - 141 Decrease GHG emissions by at least 50%
by 2030
(75% technically possible subject to
enabling finance)
Carbon Neutral before 2050

3. Adaptation Investments $80-90m investment required to reduce
expected loss by $230-250m

Appropriate  Mitigation

Actions

1. Forestry 50 - 52 53 - 64 26 — 32

2. Agriculture 25 - 38 31-58 15-27

3. Oil and Gas 0.4-0.6 53-75 51-73

4. Transportation 16-24 3.3-45 28-3.8

5. Power Generation 0.3-0.5 1.4-20 0.2-0.8

6. Mining & Fire 5 5 2.5

Total 82 - 99 99 - 141 51 -73

Adaptation Investments | Expected annual loss Costs and benefits of
counter-measures

1. Coastal Sea Level Rise $20m $90-100m $35-40m p.a. to reduce expected loss by
$80m

2. Inland Flooding $10-15m Thd Thd

3. Malaria $130m $210-250m | 45-50m p.a. to reduce expected loss by
$150-170m

4. Agricultural Yield Change | N.a. Thd** Thd

5. Coral Reef Damage N.a. Thd*** Thd

* Mt CO2e/year, unless otherwise noted.

** A 10% reduction in agricultural yields would reduce agricultural output by $120 - 150m; research is
needed into the expected loss.

*** Coral reefs contribute approx. $170m to the economy now and this could increase to $700 - 900m by
2030, expected loss thd.

® Mitigation Options

In Papua New Guinea, the options to use forests as a major sink is quite obvious, with large tracts
of forests still intact and the potential for establishing reforestation and afforestation needs to be
explored. The use of intact forests for mitigation GHG emissions would also enhance PNG’s
approaches to conserving its unique and very rich biological diversity. Similarly, the options for
use of biomass, biogas, hydro-power, etc., from the available resources in the country needs to be
considered.

Presented in the below list are some important mitigation options in the energy, forestry,
transport and waste that have been identified. However, no analysis of mitigation option
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measures were not done due to lack of data. Some activities/programmes are currently being
implemented to reduce GHG emissions and to cope with the climate change and extreme
variability signals. The government (provincial), landowners and private groups ought to assess
the potential of these mitigation options and develop them as programmes for the country.

Energy
+ Promote the widespread use of renewable energy and the efficient use of conventional
energy.
Encourage agencies involved in agriculture, fisheries, trade and industry to develop
programmes that address fuel import replacement.
Incentives such as duty free privileges, tariffs and tax exemptions for pioneering industries
Facilitate the development of Emission GHG Factors Lowering energy consumption through
demand-side management energy efficiency and conservation programmes
Policy/regulations to incorporate climate change and Variability
Data centralized for future GHG Inventories
Equipment and/ Technology supply

Transport
+ Introduce Tax incentives to all petroleum and size of vehicles

Need to create subsidies for public transport systems

New policies/regulations must be introduced for engine sizes and ban vehicles with high
emission levels

Technology and Equipment Transfer

Training and education and awareness

Forestry
= Introduction of Tax incentives

Subsidies for Forestry sectors

Policy and Regulation on forestry

Research and Development

Integrated Forestry Management Approach (Agro-forest Management)
Carbon Sequestration Initiatives

Waste
Raise priority of waste management
Revise waste management legislation and guidelines, particularly for hazardous waste
Strengthen environmental monitoring and enforcement
Improve waste conservation infrastructure
Initiate education on recycling, composting and waste reduction programs
Identify waste site areas
Education, Training and awareness
Integrated Waste Management
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4. Adaptation and Vulnerability
® Vulnerability to climate change

Coastal and marine environments

PNG coastline, coastal villages and rural coastal population are vulnerable to sea level rise and
other weather-related manifestations of climate change. The main impacts will be inundation of
coastal wetlands and foreshore areas, bleaching of corals, which will weaken the coral reefs as
barrier protection systems. Loss of wetlands, freshwater sources due to seawater intrusion, and
lands may eventually lead to displacement of communities, resulting in aggravated future social
problems.

Fisheries

The levels of fishing effort and fish behaviour are directly affected by the weather and sea surface
temperatures. However, the impacts will be complicated by the presence of anthropogenic factors.
Climate change will have the greatest effect on fisheries that are already stressed, for example,
through overexploitation and over capacity. Most of these impacts can be identified, but not
readily quantified or predicted.

Biodiversity

Any changes to the natural systems will greatly affect the country’s unique and very rich
biodiversity. For example, aspects of the life histories such as length of hibernation, preferred
niches, etc. of various biota may be different from that in the absence of climate change, but to
what extent is unclear.

Water Resources

Vulnerability to water resources is induced by changes in climatic conditions such as increases in
temperature, rises in sea level and depletion in carbon dioxide gas. For example, increased CO,
concentration would reduce stomatal conductance in many plants, implying a reduction in
transpiration although the effects vary considerable between species. These changes are likely
to upset the overall normal water availability, water balance and hydrological cycle.

Health

The impacts of climate change on health can be classified into three categories:
Direct impacts on human safety: where storms can damage and destroy health centres and
related infrastructure, thereby disrupting essential health services. For example, severe
cyclones have destroyed services in the areas of Milne Bay province with marginal areas of
Northern and Central Provinces also affected to some degree.
Nutritional related disease arising from malnutrition and food shortages, especially where
subsistence crops and fisheries are affected. For example, prolonged heavy rains and
flooding in low-lying areas or wetlands of the Western and Sepik provinces as well as many
parts of the country has resulted in mass migration inland, or away from the affected areas.
Indirect effects such as increases in the incidence of vector borne and other diseases where
intense droughts and cyclones disrupt water supplies and sanitation systems. Malaria is
associated with a broad range of habitat, an optimum temperature above 22C and an altitude
of less than 670 meters. Vulnerable areas are the Kikori and Sepik plains, Star Mountains
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and some parts of New Britain.

Land Use Change

Although forestry is of major economic value to the country, excessive logging in agricultural
areas has a major environmental impact and has the potential to affect agriculture. Should this
happen, there would be increased danger of erosion of fertile land, lowering of the water table in
underground reserves, and exposure of river banks to flooding/overflowing during monsoonal
rains.

Agriculture
The vulnerability of crops to climate change may either be increased or diminished by future

technological changes. If technological advances narrow the optimal range of input conditions
for agricultural production (e.g. need for high levels of fertilizer), and if climate change results in
increased variability such as increases in frequency of droughts as well, production risks may also
be expected to increase.

Forestry
Changes in temperature may affect the formation of cloud forests, which occupy a very narrow

geographical and climatological niche. A slight shift in temperature or precipitation patterns
could cause this zone to shift upwards enough to be eliminated.
® Summary of National Adaptation Programme of Action (NAPA)
PNG has not submitted its NAPA.
® Adaptation Options
PNG has not submitted its NAPA. However, a number of adaptation priorities have been

identified to reduce vulnerability to the anticipated impacts from climate change in the National
Communication Report.

Sectors Mechanism
Coastal and Marine
Environments

Coastal management policy and planning

Integrated Coastal Management

Community based monitoring and management

Integrated research

Building capacity in provincial and national government agencies
Hard and soft measures

Adaptive management

Develop aquaculture

Reduce post harvest losses

Stronger regional collaboration for management and research
Data collection systems

Fish and marine reserves

Fisheries

NN N N N Y A N N N NN
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Agriculture, Land Use
Change and Forestry

AN

ASRANENEN

Micro credit and small business expansion.

Research into new plant varieties, crop rotation, use of irrigation,
altered nutrient levels and plantation forestry alternatives.
Sustainable natural forest management

New technologies

Capacity Building

Woodlot establishment, agroforesty and tree planting supported
by active forestry extension.

Biodiversity

AN

\

Slow biological invasions

Strengthen and enforce policies that protect critical habitats
Research into the local effects of climate variability and change on
species

Increase awareness of visitors and the public concerning the value
of species and biodiversity

Maintain gene pools through a system of connected protected
areas

Strategic policy

Water Resources

AN NN A

Invest in new water technologies, particularly for recycled water.
Encourage integrated water management approaches
Incorporate climate change into water management legislation
Transfer of new technology to assist with water projects/ activities
Improve resources information and monitoring

Develop alternative water sources such as rainfall catchment
devices as well as saltwater and brackish water desalination plants
Water conservation measures including leakage control

Water carting

Runoff and precipitation retention

Training

Redistribution of water resources

Health

AN RN NN

\

Control vector borne diseases

Reduction in heat stress through infrastructure improvement
including adoption and enforcement of more stringent building
codes

Comprehensive disaster management programmes
Preventative health care through public awareness programmes
Improve medical services Improve quarantine services

5. Key industries and economic activities

The PNG economy has a small formal sector, focused mainly on the export of natural resources,
and an informal sector, employing the majority of the population. Agriculture provides a
subsistence livelihood for 85% of the people. Mineral deposits, including copper, gold, and oil,
account for nearly two-thirds of export earnings.
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Natural gas reserves amount to an estimated 227 billion cubic meters. A consortium led by a
major American oil company is constructing a liquefied natural gas production facility that could
begin exporting in 2014. As the largest investment project in the country's history, it has the
potential to double GDP in the near-term and triple Papua New Guinea's export revenue.

6. National development strategy

Guided by the directives and goals of the National Constitution, the Papua New Guinea
Development Strategic Plan (PNGDSP) elaborates how PNG can become a prosperous, middle
income country by 2030. The directives and goals of the Constitution form the broad objectives
of PNG's Development Strategic Plan in the following ways.

Integral human development

Integral human development is essential to provide all citizens with the opportunity to achieve
their potential. Quality education for all and a world class health system are key elements of the
PNGDSP for human development, helping to develop a highly skilled workforce and equipping
PNG's entrepreneurs with the skills they need to grow their businesses.

Equality and patrticipation

All citizens should have equal opportunity to participate in and benefit from the nation's
development. Prosperity in rural areas of PNG is a major emphasis of the PNGDSP, because the
vast majority of citizens live in rural PNG. The PNGDSP specifies how service delivery to rural
PNG will be achieved, including transport services, electricity, education, health and business
assistance.

National sovereignty and self reliance

PNG's national sovereignty will be strengthened by PNG's economic and political success. Good
governance and broad based growth will help build PNG into a prosperous nation including by
facilitating PNG investors. Among other things, PNG's prosperity will alleviate the country's
reliance on aid.

Natural resources and environment

PNG is well endowed with a wealth of natural resources. These resources must be managed
sustainably to ensure they benefit both future and current generations. In particular, resource
revenues need to be focused on nation building, while at the same time protecting the
environment.

Papua New Guinea ways
PNG has a rich heritage of traditional wisdom and knowledge, reflecting the greatest cultural
diversity of any nation of the world. PNG's development will be fostered in ways that learn from
and build upon PNG's cultural heritage. The PNGDSP policy measures for law and order, land,
education and health, for example, draw on PNG ways to improve the effectiveness of service
delivery in these sectors.
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2.3.16. /\TH

Palau

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Being a small island state, Palau’s greenhouse gas emission is insignificant and was in fact a
carbon sink in 1994. Yet, Palau is highly vulnerable to the adverse effects of climate change,
including, increased drought and storm activity, extreme high tides, sea level rise, coastal erosion,
habitat fragmentation, sea surface temperature rise, and coral bleaching.

In response, Palau has identified a number of potential mitigation/adaptation actions in the areas
of energy supply and demand, promotion of carbon sinks, waste management, water, agriculture,
coastal systems, marine resources, forestry, human health and policy and planning.

2. Summary on climate change related issues in the country
® Climate change policy

Palau ratified both the United Nations Framework Convention on Climate Change (UNFCCC) and
the Kyoto Protocol in December 1992. Palau submitted their first Nation Communications Report
in December 2002.

One of the most important components of national initiative for effective implementation of no
-regrets adaptation options, is the development of a national policy framework for adaptation.

Such a framework should be explicitly designed to ensure that implementation of no-regrets
adaptation measures are incorporated in development planning. Some of the key priorities for
inclusion in a national policy framework and as mechanisms through which adaptation options
could be implemented would be:

(1) An integrated watershed management plan.

(2) An integrated coastal zone management (ICZM) plan.

(3) A complementary land use plan to support both of the above.

(4) A Disaster Management and Preparedness program which includes climate change
adaptation.

(5) Effective environmental and social impact assessments for all development policies, projects
and plans.

(6) Establishing a National Climate Change Vulnerability and Assessment group with clearly
defined roles.

(7) Establishing an effective monitoring mechanism to coordinate national resource surveys,
develop indicators and monitoring programs, and consolidate the involvement of stakeholders
in terms of data collection and information dissemination.

168



® National efforts/measures against climate change

Palau’s First National Communication to the UNFCCC was developed with the assistance of the
Global Environment Facility (GEF) Enabling Activity project.

The project was initiated in January 2001 and entailed a series of community workshops and a
national symposium to: 1) create public awareness regarding the causes of climate change and its
impacts on Palau; 2) conduct a greenhouse gas inventory for the period of 1994 to 2000; 3)
execute a vulnerability and adaptation assessment to determine the affects of climate change on
Palau, identify high areas of vulnerability, and develop a mitigation and adaptation framework to
address projected climate change trends; and 4) prepare the Republic of Palau First National
Communication to the UNFCCC.

Palau has not set up a designated national authority and does not have any CDM projects.
3. Sustainable Development and Mitigation
® National inventory of greenhouse gas
Table below shows the estimated emissions of GHGs by Palau in 1994. Emissions of CO, by the
energy, agriculture, and land-use sectors were substantially offset by removals associated with

changes in stocks of forests and other woody biomass.

Table 1: GHG Emissions by Sector (Gg)

Carbon Methane Nitrous Nitrogen NMVOC
Dioxide Oxide
(Gg COy) (Gg) (Gg) (kg) (Go)
Energy 82.11
Industrial Processes 0.195
Agriculture 3.48 0.02 180.6 0.046
Land-Use | Removals -424.03
Emissions 6.84
Waste 0.55 <0.01
Total -331.6 0.55 0.02 180.6 0.241

Palau’'s Greenhouse Gas Inventory shows that Palau was a carbon sink in 1994, meaning that
Palau retained more carbon in its forests and vegetation than it emitted during that year. The
National Greenhouse Gas Inventory also illustrates that Palau is a minor emitter of greenhouse
gases, in both a relative and absolute sense. Consequently, any steps taken to reduce its
greenhouse gas emissions, and enhance its carbon sinks, will have a negligible effect on the
enhanced greenhouse effect and global warming.
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® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Palau has not submitted its NAMA plan.

® Mitigation Options

GHG mitigation options for Palau are described below.

Energy Demand Use
As Palau imports all its energy supplies from overseas, and due to Palau’s growth combined with
its economic isolation makes large-scale mitigation options difficult at best. However, mitigation
measures related to energy consumption in Palau can be subdivided into demand side and supply
side options.
Demand side:
Energy efficient products
Training programs
Building codes
Supply side.:
Alternative energy options (wind energy, PV, fuel substitution, energy from waste, biomass,
ocean thermal energy)
Reconditioned vehicles

Promotion of Carbon Sinks

New (i.e. incremental) tree growth has the potential to provide greenhouse gas mitigation
through the use of wood as a cooking and industrial fuel and through increases in the standing
biomass.

The inventory data collected and analyzed over time should provide an opportunity to quantify
the extent to which land use changes and changing use of fuels for Custom in Palau are
contributing to net increases or decreases in atmospheric greenhouse gas concentrations.
Though the magnitude of the resulting changes will inevitably be small from a global perspective,
the findings may well be instrumental in setting national policies, and implementing plans that
achieve larger reductions in global net emissions.

Solid Waste Management

Developing an integrated waste management system incorporating CH, recovery from landfills is
an option that may be used to mitigate GHG emissions. Not only will the development of an
integrated waste management system aid the Republic in the reduction of solid waste and
facilitate the recovery of CH4, but will also aid in alleviating undue stress to the natural
environment, decrease pollution, and decrease health related problems derived from improper
waste management.

Coral Reefs
Palau’s coral reefs supply an abundance of food, building materials, and protect the islands from
wave action. Palau’s coral reefs are also known as same of the most biologically diverse marine
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habitats in the world and are a major component in its tourism product mix. In addition, studies
have shown that healthy reefs are also a natural sink for carbon dioxide.

In order to reduce the anthropogenic and natural stresses on the reefs of Palau, measures need
to be taken to reduce fishing and recreational diver impacts, diminish or ban coral dredging,
ensure untreated solid waste is not discharged onto the reefs, and most importantly, reduce the
amount of sediment/runoff produced from poor land-use practices.

Capacity Building

Analysis conducted during the first National Greenhouse Gas Inventory suggest that the priority
areas relate to ensuring that the necessary information is readily available and there is the
required expertise to process and analyze it is limited. A close second would be improved
methodologies, especially with respect to their applicability to the circumstances, needs, and
capacities of Palau.

Improved information acquisition and management systems must be an integral part of the
national information gathering procedures, operating under that authority and in a way that
ensures consistency and completeness in the records.

4. Adaptation and Vulnerability
® Vulnerability to climate change

The Pacific Islands region is already experiencing disruptive changes, consistent with many of the
anticipated consequences of global climate change, including:
extensive coastal erosion;
coral bleaching;
persistent alternation of regional weather patterns;
decreased productivity in fisheries and agriculture - higher sea levels are making some soils
too saline for cultivation of crops such as taro and yams;
coastal roads, bridges, foreshores and plantations suffer increased erosion, even on islands
that have not experienced inappropriate coastal development;
recent devastating droughts have caused severe crop damage and serious water shortages in
many pacific island countries; and
more widespread and frequent occurrence of mosquito-borne diseases.

Palau is already experiencing the adverse effects of the current, large inter-annual variations in
oceanic and atmospheric conditions and also encountering impacts that are consistent with the
anticipated effects of climate change and sea-level rise. The following sectors are identified as
being particularly sensitive to climate change.

Coastal margins, including lagoons, reefs, marine ecosystems and fisheries;

Freshwater and terrestrial ecosystems;

Water resources;

Agriculture and forestry;

Tourism;
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Communities and human health; and
Infrastructure.

® Summary of National Adaptation Programme of Action (NAPA)

Palau has not submitted its NAPA.

® Adaptation Options
Palau has not submitted its NAPA, but the following adaptation options which strongly overlap
with best practice in sustainable development are suggested, in the National Communications
Report.

Agriculture
The uses, potential uses, and the preferred growing environment of tree and plant species should

be identified and documented. An effective adaptation strategy would be to develop a format
plan related to the use of plants and trees, and to selectively plant species that are best suited to
a particular physical environment, and which have a particular use.

Where agriculture is practiced in vulnerable, low-lying areas, the breeding and introduction of
salt-tolerant root crops is seen as an effective measure. Alternatively, different cultivation
practices might have to be considered, such as the use of irrigated, raised-bed systems.

Coastal Systems
Enhanced protection and reducing anthropogenic stresses on mangrove areas and sensitive coral

reef systems is an effective means to ensure these systems can better cope with impacts arising
from climate change and sea level rise. Such progress would help maintain the natural storm
and erosion protection these systems offer and also help sustain their productivity.

Integrated catchment and coastal management planning would produce a variety of outcomes
that collectively increase the resilience of coastal systems.

Living Marine Resources

The development and extension of marine breeding and restocking programs, for both fish and
corals, are an effective means of increasing the resilience and sustainability of inshore marine
resources. Similarly, further expansion of marine reserves and other conservation instruments
would help protect subsistence fish stocks and coastal marine resources. Creating new and
expanding currently existing reserves would enhance the ability of marine resources to withstand
the added stresses arising from climate change. Such measure will increase the resilience of the
marine ecosystem and can reduce overall anthropogenic impacts on marine resources.

Biodiversity

Conservation of biodiversity is considered to be viable, no-regrets adaptation measure. It should
be associated with a sharpened recognition of the values of both marine and terrestrial flora and
fauna. Emphasis should be given to further the development of the Marine Protected Areas
Network as well as the National Protected Areas.
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In light of the uncertainties associated with climate change, community based forest conservation
projects can improve the resilience of managed and natural forest systems. Forest management
should place a high priority on land and soil conservation, water conservation, nature
conservation, wood production, and the quantity of the human living experience. in this way there
will be added resilience to the effects of global warming. The introduction and enforcement of
appropriate legislation and policies for the conservation and sustainable use of living resources
will also enhance the ability to adapt to climate change.

Water Resources

Improved management and maintenance of existing water supply systems is a high priority
response measure, due to the relatively low costs associated with reducing system losses and
improving water quality.

Centralized water treatment to improve water quality is considered viable for most urban centres,
but at the village level it is argued that more cost effective measures need to be developed. User
pay systems may have to be more widespread.

Catchment protection and conservation are relatively low cost measures that would help ensure
that supplies are maintained during adverse conditions. Such measures would also have wider
environmental benefits, such as reduced erosion and soil loss and maintenance of biodiversity
and land productivity. Drought and flood preparedness strategies should be developed and
strengthened, as appropriate, including identification of responsibilities for predefined actions.

Human Health

Public awareness programs related to malaria, dengue fever, and other diseases are an essential,
low-cost method for reducing the public health risk. Such programs have already been initiated
and are considered to be relatively effective, as is the use of bed nets and mosquito screens.

Housing
Measures to “typhoon-proof” houses and other buildings have been identified as desirable. This

would include consideration being given to both structural design and the materials used in
construction.

Reductions in heat stress and discomfort may be achieved through the planting of shade tress
and by building houses with improved insulation and ventilation. Air-conditioning is not
considered to be viable, cost-effective response, in general.

5. Key industries and economic activities
The economy consists primarily of tourism, subsistence agriculture, and fishing. The
government is the major employer of the work force relying heavily on financial assistance from

the US. The Compact of Free Association with the US, entered into after the end of the UN
trusteeship on 1 October 1994, provided Palau with up to $700 million in US aid for the following
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15 years in return for furnishing military facilities. Business and tourist arrivals numbered 85,000
in 2007. The population enjoys a per capita income roughly 50% higher than that of the
Philippines and much of Micronesia. Long-run prospects for the key tourist sector have been
greatly bolstered by the expansion of air travel in the Pacific, the rising prosperity of leading East
Asian countries, and the willingness of foreigners to finance infrastructure development.

6. National development strategy

The vision for development in Palau is:
7o substantially enhance the quality of life of Palauans and future generation of Palauans

The key development goals which are necessary to achieve this vision are to:
increase real economic growth per capita on sustained basis;
share the benefits of economic growth on an equitable basis; and
enrich and enhance confidence in the Palauan culture, raise national consciousness, and
protect the natural environment of Palau.

An important element is the development of a partnership approach with the private sector, one in
which the Government establishes a policy framework that helps and encourages private sector
initiatives.

References
1. First National Communication to the United Nations Framework Convention on Climate
Change

http://unfccc.int/resource/docs/natc/plwncl.pdf

2. Review of current and planned adaptation action : the Pacific
http://www.pacificdisaster.net/pdnadmin/data/original/lISD_2011 planned_adaptaction_PA
C.pdf

3. CIA World Fact book
https://www.cia.gov/library/publications/the-world-factbook/

4. PALAU 2020 NATIONAL MASTER DEVELOPMENT PLAN
http://www.palaugov.net/stats/PalauStats/Publication/publications.htm

This summary was prepared based on the data/information publicly available as of June 2012.
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2.3.17. /N)L/NFR

Barbados

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Barbados, a low-lying small island state and a minor contributor to global GHG emissions, is
extremely vulnerable towards impacts of climate change. Its main industries, tourism and
sugarcane production can be severely affected by rising sea level and increase in climate events.

As such, Barbados’ climate change action is focused on building climate resilience, such as coastal
zone management and water management. At the same time, potential mitigation options are
also identified in the areas of promotion of renewable energy and efficient use of energy to
contribute both to GHE emission reduction and decreasing dependency on imported fossil fuel.

2. Summary on climate change related issues in the country
® Climate change policy

Barbados ratified the United Nations Framework Convention on Climate Change (UNFCCC) in
March 1994 and Kyoto Protocol in August 2007. Barbados submitted its initial national
communication under the UNFCCC in October 2001.

As a low-lying developing Small Island Sate, the Government of Barbados recognizes the
importance of preparing for the impacts associated with the Climate Change phenomenon, such
as sea-level rise (and its associated phenomena such as coastal erosion, inundation, and saline
intrusion of fresh water aquifers) and increased variability in climate (inclusive of rainfall and
storm frequency). In particular, coastal zone management is crucial for Barbados in surviving
climate change impacts and Barbados has established the Coastal Zone Management Unit, which
implements Integrated Coastal Zone Management through Coastal Zone Management Act and
the Marine Pollution Control Act.

At the same time, Government of Barbados has taken an initiative to overhaul its energy sector to
increase the use of indigenous renewable energy sources and employ energy conservation
techniques to enable Barbados to become less dependent on imported fuel as well as to achieve
sustainable development.

® National efforts/measures against climate change
The primary goal of Barbados’ climate change policy is to establish a national process for adapting
to climate change effects and minimising greenhouse gas emissions over the short, medium and

long term, in a manner that is co-ordinated and consistent with the broader sustainable
development aspiration.
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The policy is designed to establish an appropriate mechanism for responding to the challenges of
climate change, and engaging in regional and international climate change negotiations, planning
and response mechanisms. It is also expected to bring about full stakeholder engagement in the
development and execution of domestic climate change mitigation and adaptation actions, and
conduct research.

At the national level, the policy outlines plans to continue institutional, administrative and
legislative improvements to effect climate change mitigation and adaptation, as the country
pursues its green economy status. It also involves Barbados moving away from its reliance on
fossil fuels as the sole energy source, and improving energy efficiency across all sectors. The
policy also speaks to the country’s ability to improve its national capacity for disaster risk and
response management.

In addition, the Government of Barbados (GOB) has set as one of its objectives the increased use
of renewable energy. The aim is to reduce the emissions of greenhouse gases from the
combustion of fossil fuels. Currently there is a study on the potential use of photovoltaic
technology to produce electricity. It is expected that as this technology becomes less expensive
that it would be utilized further and would be able to make a significant contribution to the energy
grid of the country. Initial investigation has also been conducted into the feasibility of utilizing
wind energy in Barbados to produce electricity. It is expected that by the year 2010, a wind farm
capable of supplying 10 percent of the total energy needs of the country would have been
established.

Ministry of Family, Youth, Sports and Environment of Barbados is the designated national
authority for CDM. Barbados is involved in one of multiple countries Programmatic CDM projects
under validation. The project aims to replace existing and predominant use of kerosene-based
lighting with purpose designed LED/CFL lamps in the household.

3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

In its initial national communications, Barbados has calculated anthropogenic GHG emissions and
removals by sink for the years 1990, 1994 and 1997. Analysis of the national GHG inventory for
the years 1990, 1994 and 1997, produced the following main points:

CO, emissions make up 94% of total GHG emissions in 1990, 96% in 1994 and 96% in 1997.
A comparison of the three years investigated shows a progressive increase in total CO,
emissions from 1990 to 1997. CO, emissions in the years 1990, 1994 and 1997 were
calculated at 1,564.23 Gg, 1,913.81 Gg and 2,198.40 Gg respectively.

The greatest source and the highest growth of CO2 emissions is from the combustion of fuel

used for the generation of electricity, an average of 74% for the three years investigated.
This is followed by CO, emissions from combustion of fuel for road transportation, which on
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average accounts for 14% of emissions of this GHG. This is due to heavy dependence in
Barbados on the imported fossil fuel for energy and transportation requirements. CO,
emissions from fuel combustion in the manufacturing/industrial, commercial/institutional,
residential and agricultural sectors in Barbados are relatively small, together making up an
average of 9% of total CO, emissions.

Consideration of total emissions of non- CO, GHGs reveals that the gas of greatest concern is
methane (CH4). Methane emissions show a progressive increase from 1990 (78.66 Gg) to
1994 (85.07 Gg) to 1997 (86.36 Gg), however, the percentage of total emissions remained
constant for the three years at 4%.

Emissions of the other non- CO, GHGs, carbon monoxide (CO), non-methane volatile organic
compounds (NMVOCs), sulphur dioxide (SO2), oxides of nitrogen (NOx) and
hydrofluorcarbons (HFCs) are considerably lower than emissions of CH, for all of the years,
together accounting for an average of 0.55% of total emissions.

Land Use changes and forestry, which is characterised by the regrowth of natural biomass on
abandoned agricultural lands, removed some 11 Gg of CO, annually for all years investigated.

Table 1: CO2 Emissions by Sector (Gg)

Sector 1990 1994 1997
Energy Industries 1032.20 1402.69 1627.51
Manufacturing Industries and 95.50 41.79 39.88
Construction

Road Transport 225.12 257.44 251.66
Commercial/Institutional 13.42 150.99 53.43
Residential 15.95 13.47 53.18
Agriculture 5.03 2.00 1.66
Other 0.00 0.00 0.00
Total 1564.23 1913.81 2198.4

Table 2: CH4 Emissions by Source (Gg)

Sector 1990 1994 1997
Fuel Combustion 0.05 0.00 0.00
Industrial Processes 0.00 0.00 0.00
Agriculture 1.13 1.13 1.13
Land Use Change and Forestry 0.00 0.00 0.00
Waste 77.48 83.94 83.94
Total 78.66 85.07 86.36
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® Summary of Nationally Appropriate Mitigation Action (NAMA) plan
Barbados has not submitted its NAMA plan.

® Mitigation Options
Barbados’ GHG mitigations options are focused on the following areas.

» CO2 emissions from fuel combustion for electricity generation.

- Efficient use of energy and promotion of renewable alternatives.

- Options considered include wind power, recovery of landfill gas, use of liquefied natural gas
imported from Trinidad, cogeneration using bagasse and solar energy generation.

- Energy efficiency measures in the industrial, commercial and residential sectors

- Reduction of CO2 emissions from the cement industry

» CO2 emissions from road transportation.

- Introduction of electric vehicles and hybrids

e CH4 emissions from waste management activities.
- Reducing the disposal of organic materials in landfills
- Recovery of methane gas from the mangrove pond landfill

* CH4 emissions from agricultural activities.

4. Adaptation and Vulnerability
® Vulnerability to climate change

Barbados’ vulnerability to climate change has been analyzed in its initial national communications
in the following manner.

Sea Level Rise and Coastal Zone Issues

One of the most serious challenges facing Barbados as a result of global warming and a changing
climate is sea level rise and the consequences of increased coastal erosion and inundation and
salt-water intrusion into coastal aquifers. Eroding coastlines will place critical infrastructure in
Barbados at risk to flooding. This will have serious implications for the tourism industry and
other sectors in Barbados. The Intergovernmental Panel On Climate Change (IPCC) in the third
assessment report also suggest that the intensity of the most severe hurricanes is likely to be
greater, thus compounding the possible effects sea level rise.

Water Resources

Fresh water resources are likely to be threatened in two main ways by climate change. Firstly,
by sea level rise, which is likely to increase salt-water intrusion within freshwater aquifers.
Secondly, by increased frequency and severity of droughts, as has been experienced in recent
decades; and many climate models suggest this may intensify in the future in the Caribbean
region. Barbados is almost entirely dependant on groundwater supplies.
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Climate Related Disasters

With increases in intensity of rainfall, increases in flood events are likely to occur.  This will result
in increases in the amount of financial resources that will have to be allocated to flood prevention
activities. It is clear that there will be a need to strengthen meteorological warning capabilities,
and it may be necessary to relocate and remove buildings, which may be in flood prone areas.
There will be the need to strengthen and improve general preparedness and response measures
in future years given the likelihood that there be increase flooding from intense rainfall events.

Agriculture
The IPCC third assessment report notes that for the Caribbean, there are indications that by the

years 2050 and 2080, annual mean temperatures could increase by 2.03 °C, and 3.06 °C
respectively. Conversely, annual mean precipitation could decrease by 5.2% by 2050 and 6.8%
by 2080. These predictions, if they materialize, are likely to have a very negative impact on both
global and local agriculture, such that, apart from the sugar sector suffering, Barbados’ food
security may very well be under severe threat. Unless preventative measures are taken, and in
the very near future, a temperature increase of 2°C-3°C over the next 50-80 years could see
several local plant and animal species gradually vanishing from the Barbadian landscape.

Coral Reefs and Fisheries

As with most island states the coral reefs in Barbados represent one of the islands most important
resources. While rising sea level may not affect coral reefs, increased temperature due to
climate change could cause an increase in coral bleaching events. Thus climate change will have
significant negative impacts on the coral reefs in Barbados if increased temperatures cause
frequent bleaching events. Damage to coral reefs will affect fisheries, tourism and ultimately the
livelihood of the country.

The fisheries industry is extremely important in Barbados. The bleaching of coral reefs will
obviously have a negative affect on fisheries stocks, as the coral reefs are a nursery for many fish
species. Further research is needed in order to understand the change, which could occur with
regards to fish species under a changing climate.

® Summary of National Adaptation Programme of Action (NAPA)
Barbados has not submitted its NAPA, however, “Review of current and planned adaptation
action; the Caribbean” describes proposed response to expected impact of climate change as
follows.

Table 3: Climate change vulnerabilities and proposed responses in Barbados’ National
Communication

Priority Sector

Vulnerabilities

Proposed Responses

Agriculture

- Less rain and more drought causing low crop
yields, reduction in genetic diversity, reduced
feed for livestock, and an increase in the
numbers and generation of pest

- Development of a food security strategy

- Research into more drought resistant crops
and crops with shorter growing seasons

- Inventory and monitoring of resources
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Wider
Management
- Integrated water resource management

application of Integrated Pest

Coral reefs and

Less rain may cause reduced influx of

- Engage in coastal zone management

fisheries nutrients into the near-shore -+ Conduct monitoring and research activities
- Increased flooding may increase near-shore Enhance the resilience of natural systems
salinity and sediment load through improved pollution control
-Increased temperature may cause | - Implementation of comprehensive watershed
heat-induced mortality of fish management systems
- Sea level rise Implementation of setbacks and zones for
coastal buildings; establish a building code for
coastal buildings
- Beach nourishment
Construction of groynes, revetments and
breakwaters
Freshwater - Less rain and more drought may reduce water | - Integrated water resource management
resources availability and encourage saline intrusion along | - Control leakage from water mains
the coast Desalinization and other augmentation
Increases in temperature may cause | techniques
increased evapotranspiration
- Sea level rise
Human - Less rain and more drought may increase | - Relocation and redesign of wells
settlement/ demand for water, have an adverse effect on | - Integrated water resource management
infrastructure food supply, and cause structural damage - Public awareness campaigns

Increased flooding may impact insurance

costs

-Incorporation of climate change

considerations into building codes and coastal

® Adaptation Options

Given the vulnerability of Barbados to climate change, adaptation and the implementation of
adaptations policies and options are extremely urgent given the little progress, which is being
made with regards to reducing greenhouse gas emissions.

Coastal Zone Adaptation Measures and Options

Coastal adaptations options mainly include the implementation of set backs and zones for coastal
buildings, a building code for coastal buildings, beach nourishment in order to enhance resilience
of a particular beach, or the construction of groynes, revetments and breakwaters.

Water Adaptation Measures and Options

The adaptive strategies outlined here will deal with the increased salinization of the aquifers and
the potential reduction in available water resources.

Policy Options
The WHO drinking water standard for chlorides is 250 ppm. This is regarded as an aesthetic
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value related to taste but it does have minor health implications. Since these are only guideline
values, government could set standards to reflect higher values, provided there are no serious
health effects. This would significantly reduce the risk of these wells exceeding the new
guideline values for chlorides. In Barbados this should be taken with caution as a rise in
chlorides goes together with a rise in sodium. Given the high incidence of hypertension in
Barbados this option might put the population at risk.

Improved Water Resources Assessment

One major gap usually identified in monitoring the effects of climate change and in particular
water resources trends is the lack of data. To detect any changes in water resources either due
to usage or climate change, there must be a sustained effort to capture good quality data, with
well trained staff to analyse the data. Such data gives national authorities the ability to see how
the aquifer is performing under current and past stresses.

Demand Management and Leakage Control

If demand is reduced the abstraction from the aquifers is reduced, as are the probability of the
negative effects of saline intrusion. Demand management, the key to this problem, is a
multifaceted exercise. It entails public education, pricing policy, metering, water conserving
devices and leak detection.

Public Education

Sustainable water use, with or without sea level rise, means convincing the public that fresh
water resources are scarce and valuable resources and need to be protected. Public education is
the key in re-directing cultural attitudes to water use and to direct them to purchase and use low
water use fixtures.

Metering and Pricing Policy

Effective metering of consumers is the only way a water utility can accurately verify usage by its
customers. Such data provided by the meters is essential in planning water demand reduction
strategies. Once a substantial proportion of the customer base has been metered, a
“rising-block tariff” can be imposed. This system targets the high water usage, while allowing
customers the average amount of water necessary for daily use at a reasonable rate. Presently
over 85% of the customer base in Barbados is metered. The next step should be the introduction
of the tariff.

Water Conservation and Water Conservation Devices

Since 1997 the Government of Barbados has made it a planning requirement that all houses with
over 1500 square feet floor space, must have a system of collecting rain water to supplement its
non-potable water use requirement, for things such as the wetting of gardens. Such a policy
reduces the stress on the aquifer by eliminating these water-demanding operations from the
extraction demands. Furthermore such policies increase the awareness of the customer as to
practical ways that the customer can be involved in water conservation.

Leakage detection and Control
Piped water supply systems often have substantial leaks and active leak detection and repairs are
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a required and ongoing part of water supply system management. The Water Resources
Management and Water Loss Studies (1997, Task 6) reported unaccounted for water (UFW) at an
average of 60%. A targeted leak detection and repair programme aiming to reduce this figure to
40% would significantly reduce the stress on the aquifer or make approximately 3 MGD available
to the system. It should however be noted that UFW may not be synonymous with leakage as it
includes items such as services missed by the authority and underestimated water usages. The
Barbados Water Authority estimates leakage between 25% and 40%. It is usually more cost
effective and environmentally prudent to control leakage than to develop an alternative source.

Physical Options

The sea level rise being predicted in the climate change scenarios are relatively slow and long
term. If one considers sea level rise, not taking any other climate change factors into account, the
expected increase in sea level will have a concomitant rise in the water table. Under such a
scenario the option would be to adjust the level of pumps, to maintain the same distance between
the saltwater interface and the bottom of the pump.

At present the BWA uses the strategy of reducing production or a complete shut down of wells
in breach of the WHO chloride standard. Such a policy would continue to be helpful once
alternative water resources could be found to supplement those taken out of supply.

Technological Options

There are also technological solutions to the water resource problems likely to be generated by
sea level rise.  Two viable options to help with the situation on the west coast are Wastewater
Reuse and Desalination.

Agricultural Adaptation Measures and Options

The majority of adaptation options with regards to agriculture will focus on doing the suitable
research on climatic conditions in the future and the selection of appropriate varieties of crops for
cultivation in the changing climatic conditions. There may be a need to change from the
traditional crops to new ones, or perhaps there will be a need for the cultivation of drought
resistant varieties.

Capacity building in the area of agricultural research as it pertains to climate change, is an urgent
requirement in Barbados. There is a need for the funding so that effective research can be
carried out.

5. Key industries and economic activities

Historically, the Barbadian economy was dependent on sugarcane cultivation and related activities.
However, in recent years the economy has diversified into light industry and tourism with about
four-fifths of GDP and of exports being attributed to services. These foreign exchange-earning
industries are especially important as Barbados imports nearly all of its food stuffs, fuels,
construction materials and other goods. Growth has rebounded since 2003, bolstered by
increases in construction projects and tourism revenues, reflecting its success in the higher-end
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segment, but the sector faced declining revenues in 2009 with the global economic downturn.
The country enjoys one of the highest per capita incomes in the region. Offshore finance and
information services are important foreign exchange earners and thrive from having the same
time zone as eastern US financial centres and a relatively highly educated workforce. The
government continues its efforts to reduce unemployment, to encourage direct foreign
investment, and to privatize remaining state-owned enterprises. The public debt-to-GDP ratio
rose to over 100% in 2009-11, largely because a sharp slowdown in tourism and financial services
led to a wide budget deficit.

In terms of vulnerability of its economy to climate change, sugar and tourism sectors stand out as
the most vulnerable. Sugar contributes about 2% of GDP, while tourism contributes about 15%.

6. National development strategy

“The National Strategic Plan of Barbados 2005-2025: Global Excellence, Barbadian Traditions”
provides the blueprint for the realisation of Barbados’ vision of becoming a fully developed society
that is prosperous, socially just and globally competitive by the end of the first quarter of this
century.

The Plan is based on six strategic goals in pursuit of the national vision for 2025.

“Inspired, exulting, free”: Unleashing the Spirit of the Nation.

GOAL ONE speaks to a cultural transformation that will reinforce Barbadian values and national
identity and act as a catalyst for propelling Barbados into the 21st century as a fully developed
society. This goal will seek to create greater equity and social justice, while building an inclusive
society with opportunities for all.

“Firm craftsmen of our fate”: New Governance for New Times.

GOAL TWO envisions vastly improved governance. It foresees a Barbados with, a “fully
Barbadianised” constitution free of all vestiges of colonialism; a modernised parliamentary and
electoral system; greatly enhanced political participation and the empowerment of all
communities. It also envisions a radical overhaul of the administrative machinery of government
as a catalyst for change, while also strengthening civil society as a critical part of the governance
for the 21st century. It further envisages that there will be higher levels of self- reliance, less
dependency on the state and greater diversity and tolerance.

“Strength and unity”: Building Social Capital.

GOAL THREE places people at the heart of the development process. It promotes the building of
social capital. This involves the development of the human resources necessary to function in a
knowledge-based services economy and the creation of appropriate family and community values.
This calls for a revolution in education which will unlock the productive potential of all Barbadians.
A good quality of life will also be paramount and, therefore, a well-developed public health system
and the eradication of poverty from our social landscape will all be part of this social
transformation.
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“These fields and hills”: Strengthening the Physical Infrastructure and Preserving the
Environment.

GOAL FOUR requires the protection, preservation and enhancement of our physical infrastructure,
environment and scarce resources as we seek to advance our social and economic development.
It demands that we find the right balance between our development and the preservation of our
physical surroundings. It calls for access to adequate water and energy supplies, a good
transportation system and the development and maintenance of sound infrastructure.

“Upward and onward”: Enhancing Barbados’ Prosperity and Competitiveness.

GOAL FIVE seeks to enhance Barbados’ prosperity and competitiveness in the world economy.
This will require rapid and radical transformation in the way we carry out our productive activities.
We must identify those areas of economic activity that are viable and competitive, and that can
contribute to sustainable growth, employment and overall prosperity for everyone. Focusing on
the export of services such as tourism and international business, while exploiting new ones such
as culture and health, will all contribute to a more diversified and prosperous economy.

“Strict guardians of our heritage”: Branding Barbados Globally.

GOAL SIX calls for us to continue consolidating our image in the world. This image has served us
well and has brought us considerable international respect since independence. Our political
stability, education, democratic governance and good leadership have all earned for Barbados
worldwide recognition. Our duty will be to continue to show others how a small country can be
successful and yet retain its identity; in other words, we have to brand Barbados globally.
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23.18. T4 E—I

Timor Leste

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Following its independence in 2002, Timor-Leste continues to be faced with enormous
development challenges. Climate change represents an additional risk with the potential to cause
further set-backs by undermining progress made on key development indicators, in particular
food security. The main concerns raised related to changes in rainfall and temperature patterns
and their effects on drought, flooding and landslides. The agricultural and water sectors were
the two felt to be most heavily affected by climate change.

Adaptation measures will be focused on reducing the adverse effects of climate change and
promote sustainable development. Such measures will be in the areas of food security, water
resources, human health, natural disasters, forests, biodiversity and coastal ecosystems, livestock
production, physical infrastructure and capacity building.

2. Summary on climate change related issues in the country
® Climate change policy

Timor-Leste ratified the United Nations Framework Convention on Climate Change (UNFCCC) in
October 2006, the Kyoto Protocol to the UNFCCC in October 2008.

The Constitution of Timor Leste stipulates that healthy and ecologically-balanced environment is a
constitutional right and that the State, while recognising the need to “preserve and rationalise
natural resources” should promote actions aimed at “protecting the environment and
safeguarding sustainable development.” As such, climate change and environmental
sustainability issues are becoming an integral part of national planning policies. The Secretariat of
State for Environment (SEMA) has drafted the Basic Law on Environment, which has been
submitted for approval by the Council of Ministers, which includes reference to the government’s
responsibility in climate change mitigation and adaptation. SEMA is also currently developing a
short, medium and long-term environmental strategic plan to better address environmental
services as stated in the National Constitution. After approval by the Council of Ministers, this
plan will provide guidance in annual operational planning for 10 years, with short, medium and
long-term goals.

® National efforts/measures against climate change
Timor-Leste has started its Initial National Communication to the UNFCCC with the support of the
Global Environment Facility, the Australian Agency for International Development (AusAID) and

the United Nations Development Programme (UNDP), but has not yet submitted its national
communications.
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Secretariat of State for Environment in Ministry of Economy and Development is the designated
national authority of Timor-Leste. Timor-Leste currently does not have any CDM project

3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

Timor-Leste has not provided its Greenhouse Gas Inventory Data.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan
Timor-Leste has not submitted its NAMA.

® Mitigation Options

Timor Leste remains heavily forested, however unsustainable agricultural practices such as 'slash
and burn' agriculture, as well as destruction of forests, has seen forest cover in Timor Leste
decline from 65% in 1990 to 54% in 2004, with annual deforestation estimated at 1.2%.

The protection and the sustainable management of forest and land resources, such as Reducing
Emissions from Deforestation and Degradation (REDD) and Sustainable Land Management (SLM),
can reduce the impacts of climate change and is an important mitigation option, increase the
ability of communities to adapt to climate change, and support rural livelihood activities thus
aiding poverty alleviation efforts.

Also, there is a GEF project underway to promote the development and utilization of renewable
bio-energy instead of the wood fuel which can contribute to prevention of deforestation,
diversification of fuel as well as mitigation of GHG emissions.

4. Adaptation and Vulnerability
® Vulnerability to climate change

Reviews of studies and analysis of climate change models suggest that the impacts of climate
change on Timor-Leste are likely to include changes that are summarized below.

Parameters Changes

Temperature Overall increase without significant variability across the seasons.
Extreme temperature events are expected to increase in intensity and length.

Rainfall Expected increase in mean rainfall values.

Dry season expected to become drier.

Extreme rainfall events expected to increase in intensity and decline in
frequency.
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Sea level rise Increase in line with global projections is expected.

Tropical Expected to decrease in frequency and length of event, but expected to be
cyclones more intense in their nature.

Ocean Expected to become more

The following sectors were identified to be vulnerable to climate change.

The Agroforestry, Agriculture and Livestock Sector

NAPA stakeholders consistently identified a wide range of concerns for the agroforestry,
agriculture and livestock sector as a result of climate change. There was recognition of the
importance of reliable water resources and the potential increased stress that climate change
posed for these. Stakeholders also voiced a concern at the potential far-reaching impacts of
climate induced natural disasters on agricultural productivity and livelihoods. Participants at both
local and national level also expressed concerns over the increased challenges to the
sustainability of current farming systems and methods.

The Water Sector

Water supply, and in particular lack of water in the dry season, is the most important
environmental constraint on agricultural production. Communities face dwindling access to
water during the dry season when the largely natural springs that they rely on may reduce
considerably in flow or cease altogether. Groundwater resources, which exist in abundance in
some areas, remain largely unexploited. Climate change could result in an increased amount of
rain received throughout the year. However, the wet season may be slightly drier and the dry
season may be slightly wetter. Rainfall may come in the form of fewer but more intense events. El
Nino events which result in delayed rain and less rain may become more severe.

The Biodiversity (forests, freshwater aquatic, marine and invasive alien species) Sector
Particular concerns were expressed in relation to the coastal zone, with a combination of more
frequent and intense storms and a potential rapid rise in sea level being identified as having the
most adverse effects.

The Health Sector

The main areas of concern for the health sector are related to the impact of increased variability in
rainfall patterns and intensity, as well as increases in air temperature. In particular, concern was
raised over the interaction between increases in temperature and increases in the incidence of
flooding leading to knock-on effects for disease vectors and their breeding grounds.

The Infrastructure Sector

Timor-Leste’s infrastructure is still at an early stage of development. However, taking into
account the potential for changes in terms of increased air temperature, in rainfall patterns and
intensity, and in frequency and strength of storm activity, stakeholders expressed concern that
climate change poses further obstacles to the development of the nation’s infrastructure.

187



Disasters — Cross-cutting

In terms of the interaction of climate change and natural disasters, there was some concern that
disasters already being witnessed in Timor-Leste had the potential to become more frequent and
widespread thereby bringing about further destruction of property, livelihoods and injury to
persons than is currently witnessed.

® Summary of National Adaptation Programme of Action (NAPA)

NAPA Vision

The Timor-Leste NAPA supports the goals of the strategic plan by seeking to ensure that the
needs of those most vulnerable to climate change are fully reflected in the development goals and
aspirations of the country. The Timor-Leste NAPA recognizes and addresses the fact that climate
change will have wide-ranging impacts within and across multiple sectors and that the knowledge
and capacity to respond is lacking. The Millennium Development Goal Report for 2010 prepared
by the Government of Timor-Leste therefore sets out the vision of the NAPA as being to make the
Timorese population resilient to climate change.

Objectives of the NAPA
The objectives of the Timor-Leste NAPA are:

To develop and implement immediate and urgent project based activities to adapt to climate
change and climate variability,

To increase awareness of climate change impacts and adaptation activities in communities,
civil society and government, and

To provide a road-map for the State Secretariat for Environment to follow in working across
all climate change vulnerable sectors to assist the integration of adaptation concerns into
policies, strategies, programmes and activities.

® Adaptation Options

The priority adaptation options are shown below

Rank | Adaptation Options Activities
Food Security: Reduce vulnerability | = Develop integrated agroforestry and watershed
of farmers and pastoralists to increased management  including climate  change
drought and flood events by improving dimensions.
their capacity to plan for and respond | = Based on existing national action plans on
to future climatic conditions and sustainable land management, implement
improve national food production. integrated, sustainable land management

promoting fixed/permanent agriculture,
reduced burning, reduced erosion, and
increased solil fertility.
Reforestation of degraded land to prevent

landslides and provide a sustainable fuel wood
source in priority areas with high vulnerability to
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climate-related risks.

Improve physical infrastructure/civil engineering
and natural vegetation methods to prevent
landslides in hill sites, roads and river banks.
Education and awareness and conduct a pilot
demonstration on sustainable agriculture and
forest management that increases resilience
and reduces climate-related impacts of shifting
cultivation and unsustainable upland farming
practices.

Water Resources: Promote
Integrated Water Resource
Management (IWRM) to guarantee
water access for food production,
sanitary uses, ecosystems and industry
development.

Build climate proofed and environmentally
sustainable infrastructure to protect water
sources (springs, streams, wells, etc.) in order
to provide safe water supplies during climate
change extreme event periods.

Enhance government and community strategies
to respond to drought exacerbated by climate
change.

Create and enhance water harvesting model
(capture and storage), water distribution system
and management system at all levels to avoid
water shortages due to climate change.

Control of quantity of water use by industry, and
water pollution control standardization including
coffee processing waste management in a
climate change context.

Human Health: Enhance capacity of
the health sector to anticipate and
respond to changes in distribution of
endemic and epidemic climate-
sensitive  diseases, and reduce
vulnerability of the population to
infection in areas at risk from
expansion of climate-related diseases.

Strengthen SISCA (Integrated Community
Health Services) especially on health issues
related to climate change related diseases.
Strengthen integrated early warning system
(EWS) at community level in relation to airborne
and vector borne diseases and epidemics with
disease surveillance.

Review existing guidance and standard issues
by Minister of Health on respiratory, airborne
and vector diseases to take climate change into
consideration.

Natural Disasters: Improve
institutional and staff capacity in the
disaster sector in relation to climate
change induced disasters.

Establish early warning systems in areas
identified as vulnerable to disasters such as
floods and storms.

Integrate of climate risk information into
traditional  disaster risk  reduction and
management.
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Forests, Biodiversity and Coastal
Ecosystems Resilience:

Maintain mangrove plantations and promote
awareness raising to protect coastal ecosystems
from impacts of sea level rise.

Include ecosystem management in national
planning to develop sustainable, ongoing
programme, nurseries and  community
awareness development - 1st year assessment,
2nd year plan, 3rd year implementation and
maintenance.

Livestock Production:

Improve planning and legal framework for
promoting sustainable and balanced food for
livestock production under increased climate
variability and climate change conditions.

Physical Infrastructure: Improve
regulations and  standards  for
climate-resilient infrastructure.

Review existing laws, regulations and standards

to enhance  CC-resilience  of  critical
infrastructure.

Pass new legislation to strengthen and
guarantee national development through

improved regulation of the quality of materials,
adapted building codes and practices and law
enforcement.

Oil and Gas Production: Strengthen
and protect valuable offshore oil and

Protect offshore infrastructure against strong
wave damage that impacts the distribution of

gas infrastructure against climate gas and oil, and reduce accidents and

change impacts. destruction of offshore oil and gas
infrastructure; including: i) early warning
system equipment; ii) data information to show
occurrences; iii) equipment protection.

National Institutional Capacity Strengthen the mandate of the cross-sectoral

Development for Climate Change:

national climate change team to
coordination and engagement.
Establish a Climate Change Unit with necessary
staffing and budget to engage in and support
national policy development and programming
activities.

Capacity development support for key
non-governmental institutions in low emissions
and climate resilient development planning,
including national NGOs and
research/educational institutions.

Develop a national climate change strategy and

improve

action plan.
Promote sub-national capacity development for
improved adaptation planning and
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implementation.

Strengthen  national  hydro-meteorological
department to collect, compile, analyze and
disseminate climate-related data.

5. Key industries and economic activities

In late 1999, about 70% of the economic infrastructure of Timor-Leste was laid waste by
Indonesian troops and anti-independence militias. Over the next three years a massive
international program led to substantial reconstruction in both urban and rural areas. The
country continues to face great challenges in rebuilding its infrastructure, strengthening the civil
administration, and generating jobs for young people entering the work force, after its
independence in May 2002.

The development of oil and gas resources in offshore waters has greatly supplemented
government revenues, but has done little to create jobs for the unemployed in part because there
are no production facilities in Timor-Leste. Gas is piped to Australia. In June 2005, the National
Parliament unanimously approved the creation of a Petroleum Fund to serve as a repository for all
petroleum revenues and to preserve the value of Timor-Leste's petroleum wealth for future
generations. The Fund held assets of US$9.3 billion as of December 2011.

The economy continues to recover strongly from the mid-2006 outbreak of violence and civil
unrest, which disrupted both private and public sector economic activity. All of the estimated
100,000 internally displaced persons returned home by early 2009. Government spending
increased markedly from 2009 through 2011, primarily on basic infrastructure, including
electricity and roads. Limited experience in procurement and infrastructure building has
hampered these projects. The underlying economic policy challenge the country faces remains
how best to use oil-and-gas wealth to lift the non-oil economy onto a higher growth path and to
reduce poverty. The parliament in late 2011 approved an ambitious, infrastructure-focused
$1.67 billion budget for 2012 that would allow the government to borrow for the first time in its
10-year history.

6. National development strategy

Timor-Leste’s Strategic Development Plan (2011-2030) sets out that the next decade will focus on
providing the basic conditions for development in all areas and infrastructure is one of the areas
that is highlighted. The Indonesian withdrawal in 1999 resulted in extensive destruction of
Timor-Leste’s infrastructure. Since this time, addressing the huge infrastructural constraints has
been on the government agenda but given the extent of destruction, along with the particular
geographical circumstances in the country, this has been expensive. Such difficulties include the
mountainous terrain and the construction of roads along the sea where they are more exposed to
the elements and erosion. Future plans foresee significant investment in infrastructure — roads,
ports, airports, communications and electricity. At the same time oil and gas has become an
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important sector for Timor-Leste and is seen as the platform from which major economic
development can be achieved in the coming years. This infrastructure is mainly located at sea
and it too is vulnerable to the elements.
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Fiji

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

In spite of Fiji being a minor emitter on a global scale, it is of significant importance that it
continues to take measures in mitigation of greenhouse-gas emissions. Apart from this being
part of its obligation to the UNFCCC, mitigation measures will enable the country to participate in
technology-transfer opportunities, especially when it is reasonable to assume that emissions will
continue to increase in the future. The energy sector is the major source of GHG emissions in Fiji,
with emissions dominated by the transport and energy industries. Therefore, to have a
significant reduction in the national emissions of GHG gases, mitigation measures will need to
target the release of carbon dioxide from this sector.

Fiji's sustainable development policies are categorized under six broad areas, namely:
e  Macro Economic Stability;

e Natural Resource Utilization;

e  Physical Infrastructure;

e Social Development and Affirmative Action;

e  Protection of the Environment; and

e  External Relations.

2. Summary on climate change related issues in the country
® Climate change policy

Fiji ratified the United Nations Framework Convention on Climate Change (UNFCCC) on 25
February 1993 and the Kyoto Protocol on 17 September 1998, and submitted their first National
Communications Report on 18 May 2006.

Overexploitation of resources and unsustainable management practices will affect the
socio-economic fabric of Fiji as well as reducing the resilience of the environment and increasing
its vulnerability to the adverse effects of climate change. Therefore the Fiji government has
developed and will be developing various sustainable management policies with the realisation
that such polices will be the most beneficial response strategy to help cope with climate change
and other environmental and socio-economic problems.

This strategy is in line with the Principles contained in Article 3 of the UNFCCC which refers to the
development of policies and measures related to sustainable development, by parties, to protect
the climate system against human-induced change, and these should be integrated with national

development programme.

The Ministry of Foreign Affairs and International Cooperation is the designated national authority
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of Fiji. Fiji has two hydropower projects and one sewage treatment project submitted to
UNFCCC of which two projects had been registered as CDM. One of the hydropower projects has
issued 35,550 CERs. Fiji also is included in one of the multiple countries Programmatic CDM
project under validation. The project aims to replace existing and predominant use of
kerosene-based lighting with purpose designed LED/CFL lamps in the household.

® National efforts/measures against climate change

Fiji has been enabled to meet its national obligations under the UNFCCC through support received
through the Pacific Islands Climate Change Assistance Programme (PICCAP). PICCAP is a
three-year programme funded by the Global Environment Facility (GEF), executed by the United
Nations Development Program (UNDP) and implemented through the South Pacific Regional
Environment Programme (SPREP), in close collaboration with the UNITAR-administered CC:
TRAIN.

The implementation of PICCAP in Fiji commenced with the formation of the National Climate
Change Committee (NCCC) in 1998. The NCCC was established to advise the government on
matters relating to climate change during the UNFCCC process, and draws on expertise within key
government departments. The committee facilitates the work of a technical team comprising a
National PICCAP Project Coordinator and technical staff drawn from relevant sectors to
participate in the CC:TRAIN training programme. The project coordinator is based with the Fiji
Department of Environment.

Fiji has made good progress since the UNCED. Since 1992 Fiji has signed and ratified 19
International and Regional Conventions that emanated from the Earth Summit; and formulated
17 international and regional plans of actions, 25 national policies and plans and 17 national
implementation programmes addressing sustainable development.

Fiji has ratified the Convention on Biological Diversity and the Framework Convention on Climate
Change. Under the Convention on Biodiversity, a Biodiversity Strategy and Action Plan was
produced in 1999, recommending resource-management projects to address depleting resources,
land degradation and the unsustainable use of resources.

Fiji has drafted a Sustainable Development Bill to provide a framework for the sustainable
management of the environment. It is a comprehensive and integrated piece of legislation that
focuses on Environmental Impact Assessments, Codes of Environmental Practice, Natural
Resource Management and the establishment of a National Council for Sustainable Development
to provide effective and coordinated decision making on sustainable development planning,
policies and implementation of programmes. An extensive consultative process has been
mounted to ensure that the Sustainable Development Bill is acceptable to all.

Fiji's sustainable-development policies are entrenched in Government’s “Strategic Plan for the
New Century (SP): Policies and Strategies for the Sustainable Development of Fiji” 1999, and in
the “Strategic Development Plan 2002-2004 Rebuilding Confidence, Stability and Growth”. The
policies are consistent with the Millennium Development Goals adopted in September 2000. The
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two plans emphasize that sustainable development is achieved through policies that are
economically sound, socially balanced and environmentally friendly.

The sustainable policies are categorized under six broad areas, namely:
e  Macro Economic Stability;

e Natural Resource Utilization;

e  Physical Infrastructure;

e Social Development & Affirmative Action;

e  Protection of the Environment; and

e  External Relations.

Two categories that directly address the impacts of climate change are natural resource utilization
and the protection of the environment.

3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

For the purposes of reporting and future monitoring and as is required by the UNFCCC guidelines
1994 was used as the base year for the Greenhouse Gas Inventory for their national
communication to the COP. Based on the six major greenhouse gases covered in the Kyoto
Protocol, namely carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons
and sulphur hexafluoride, the main sources of major greenhouse gases in Fiji were found to be:
Carbon dioxide from burning of fossil fuel and biomass

Methane — emission from animal and human wastes and flooded rice fields

Nitrous oxide from burning of biomass and incomplete combustion of fossil fuels

Table 1: GHG Emissions by Sector (Gg)

CO2 CO2 CHa4 N20 NOx CO NMVOC | SOz
Total National Emission | Removal
Emissions and 7019 31.7 0.13 4.8 110 5.5 0.03
Removals (Gg)
1 | Energy
A. Fuel Combustion | 776
Activities
1. Energy 36 Nil NE NE NE NE NE NE
Industries
2. Manufacturing 125 Nil NE NE NE NE NE NE
and Construction
3. Transport 528 Nil NE NE NE NE NE NE
4. Other Sectors 87 Nil NE NE NE NE NE NE
5 Other Nil Nil Nil Nil Nil Nil Nil Nil
2 | Industrial 45 Nil Nil Nil Nil Nil 5.5 0.03
Processes
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3 | Solvent and Other | Nil Nil Nil Nil Nil Nil Nil Nil
Product Use
Agriculture Nil Nil 22 0.09 3.3 58 Nil Nil
5 | Land-Use Change Nil 7019 6 0.04 15 52 Nil Nil
and Forestry
Waste Nil Nil 3.7 Nil Nil Nil Nil Nil
Other Nil Nil Nil Nil Nil Nil Nil Nil

[NE: Not Estimated]

Use the IPCC notations provided in the Revised 1996 IPCC guidelines.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Fiji has not submitted its NAMA plan. However, as presented in the “Mitigation/Adaptation
Options” sections below, the National Communication of the country raises several mitigation
measures.

® Mitigation Options

In spite of Fiji being a minor emitter on a global scale, it is of significant importance that it
continues to take measures in mitigation of greenhouse-gas emissions. Apart from this being
part of its obligation to the UNFCCC, mitigation measures will enable the country to participate in
technology-transfer opportunities, especially when it is reasonable to assume that emissions will
continue to increase in the future.

The energy sector is the major source of GHG emissions in Fiji, with emissions dominated by the
transport and energy industries. Therefore, to have a significant reduction in the national
emissions of GHG gases, mitigation measures will need to target the release of carbon dioxide
from this sector.

There are three basic policy options available for the mitigation of greenhouse gases:

e Demand-side options: reduce energy consumption while maintaining the level of service
desired by the user;

e  Supply-side options: increase energy-conversion efficiencies, or replace fossil fuels with
renewable energy; and

e Development of sinks, such as afforestation and sustainable forest management, to remove
greenhouse gases from the atmosphere.

In Fiji, the various government departments (Energy, Environment and Forestry) have
collaborated closely with the other regional organisations and the private sector, in setting
policies that encompass the above policy options available for the mitigation of greenhouse
gases.
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4. Adaptation and Vulnerability

® Vulnerability to climate change

Over 90% of the population, both rural and urban, can be considered coastal dwellers, where the
vast majority of services, infrastructure, agricultural production and social centres are located.

Coastal Resources

Climate change is likely to affect the coastal resources of Fiji in a variety of ways.

Sea-level rise (SLR) may lead to increases in coastal erosion and coastal inundation,
increased exposure of beaches to wave action (as coral growth lags behind sea-level rise),
and in some cases the retreat of mangroves.

Increased sea surface temperatures may lead to an increase in coral bleaching. This,
together with the lag in coral growth, may lead to a reduction in reefal sediment production
necessary for maintaining shoreline stability. Coral bleaching is also likely to have adverse
effects on coastal biological diversity and fisheries.

Changes in the patterns of storminess, such as an increase in the frequency or intensity of
tropical cyclones, may cause greater incidence of coastal inundation and erosion events.
These processes may be exacerbated by reduced reef protection.

Fiji, especially Viti Levu, already suffers from human-generated effects on the coastal zone. High
population growth rates, intensive urban development, deforestation of catchments, pollution
and increased exploitation of biological and physical coastal resources have exposed large areas
of coast to erosion and inundation events. Accordingly,

Coastal systems have reduced resilience to cope with climate variability,

Coastal systems have reduced capacity to adapt to climate change, sea-level rise and human
activities, and

Coastal populations and their assets are exposed to higher vulnerability to extreme events
such as storm surges, tsunamis, and high tides, apart from sea level rise.

Water Resources

Impacts on the Suva Peninsula and Rewa Delta are likely to include:

Raised water tables in low-lying areas,

Reduced efficacy of in-ground septic systems and inundation of sewer pumping systems,
Overtopping of the shore protection in downtown Suva during the more extreme wave
events under a 25 cm SLR scenario,

Serious flooding in large parts of Suva Point and downtown Suva even during moderate
tropical cyclones under a 100 cm SLR scenario,

Shoreward retreat of mangroves in the Rewa Delta, and

Increased sedimentation in the channels of the Rewa Delta and increased flood
susceptibility.

On Viti Levu it is important to distinguish between the southeast of the island, which is exposed to
the prevailing tradewinds and is characterised by a moist climate, and the northwest which is the
leeward, rain-shadow side and much drier. Usually, droughts have much greater impact on the
drier, western side of the island.
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The effects of climate change on water resources depend on the Global Circulation Model) GCM
used. The CSIRO scenario indicates an increase in maximum and minimum stream flows, while
the DKRZ model suggests the converse. It is possible that, as a result of climate change,
extremes will be intensified. That is, low river flows will become lower and high flows will increase
in volume, which implies higher risks of droughts and floods.

Agriculture
Sugar cane

Using the period from 1992 to 1999, when Fiji was subjected to two El Nifio events and an
unusually high number of tropical cyclones; as an analogue for future conditions under climate
change it might be assumed that over the next 50 years:

e 47% of the years will have the expected production of 4 million tonnes,

e  33% of the years will have half of the expected production,

e  20% of the years will have three-quarters of the expected production.

The outcome under this scenario would be an overall shortfall in excess of one quarter of
expected production. It implies economic difficulties for the large sector of the population in the
agricultural sector dependent on sugar production and associated industries.

Root crops

Using the PLANTGRO model the following patterns were projected for dalo

(Colocassia esculenta) and yams (Dioscorea sp.):

e Projected changes in mean conditions would have little effect on dalo production, with the
exception of the extreme low-rainfall scenario using the DKRZ GCM which would result in a
halving of the land area providing high yields. It is likely that yam production will also
remain unaffected, although if rainfall increases significantly, yam yields may fall slightly.

e When El Nifio conditions are factored in, reductions in, production of 30-40% might be
recorded in one out of three years, with a further one in five years affected by the residual
effects of the ENSO events.

e Using the same ENSO assumptions we find a converse response for yam production. In one
out of three years yam production might be expected to remain the same or increase. On
the other hand, yields may decrease in around half of the remaining years, especially when
La Nifia conditions prevail.

Health

The study concluded that the afflictions for which a clear link to climate change can be established
are:

e Dengue fever,

e Diarrhoeal diseases,

e Nutrition-related illness.

Changes in dengue-fever epidemics were modelled using PACCLIM. It was found that climate

change, through increasing temperature, would lead to increases in the risk of dengue-fever
epidemics.
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These findings suggest that climate change could result in:

e Anincrease in the frequency of epidemics

e A change in the timing (seasonality) of epidemics so they may occur in any month

e Alarger number of people being affected by each epidemic. Under the B2 scenario numbers
affected may increase by 40% by 2100, while under the A2 scenario the increase may be in
the order of 100%.

e Increased number of fatalities

e  Dengue becoming endemic (occurring all the time) rather than occurring in epidemics

Diarrhoeal disease may become more common if Fiji becomes warmer and wetter (as under the
CSIRO scenario) and if droughts and tropical cyclones occur more frequently, disrupting water
supplies and sanitation systems.

Nutrition-related ilinesses are most likely to be affected by increases in frequency and/or
magnitude of tropical cyclone and drought events. Further, it is also likely that if climate change
leads to economic and social disruption and environmental degradation, disadvantageous effects
on health may be serious.

® Summary of National Adaptation Programme of Action (NAPA)
Fiji has not submitted its NAPA to the UNFCCC.
® Adaptation Options

A number of adaptation priorities have been identified to reduce vulnerability to the anticipated
impacts from climate change in the National Communications Report. The following were
identified as various adaptation options for the four sectors evaluated in the assessment:

Coastal resources. Adaptation needs are identified as being:

e An improved understanding of the coastal system, examination and evaluation of
coastal protection options;

e Land use policies that encourage settlement away from low-lying coastal areas;

e Mangrove and reef protection, including exploration of the use of artificial reefs to
enhance coastal protection; alternative sources of construction aggregate (not coral);
reducing use and cutting of mangrove areas; and mangrove rehabilitation;

e  Controls on pollution from residential, tourism, commercial and industrial areas; and

e  Water-catchment management and soil-conservation measures to reduce erosion and
sedimentation.

Freshwater Resources. Needs in this sector have been identified as including:

e Flood Control-Construction of diversion channels, weirs, cut-off channels, retarding
basins and dams; and river-improvement activities such as channel widening, dyke
construction or river-bed excavation.

e Drought alleviation—-Management of water resources; water legislation; development of
alternative water resources such as groundwater and the use of roof catchments; and
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consumer charges for water use.

e Catchment Management—Reforestation, land-use controls, protection of wetlands and
soil conservation; reducing flood damage potential by regulating development on flood
plains and promoting flood-proof building design; community level activities to improve
awareness of water conservation and emergency response; and institutional
development such as the creation of catchment and water authorities would help build
capacity to improve the management of water resources.

Agriculture. Adaptation needs identified include:

e Researching flexible farming systems that are tolerant to climatic variability,
development of sustainable production systems, and melding of traditional and modern
systems.

e  Establishment of an Agricultural Diversification Scheme (under the Commodity
Development Framework).

e  Cessation of sugarcane production of marginal sloping lands and coastal lands, and
intensified irrigation of sugar cane production on better lands.

e Strengthening of land use planning in order to identify most suitable areas for
adaptation commercial and subsistence based crops.

e  Root crop breeding program and development of improved irrigation systems.

Human Health. The needs for human health adaptation are:
e Dengue Fever control: encourage prevention, improve quarantine, epidemic
preparedness response and implement proper development policies.
o Diarrheal Disease: improve reliability, safety and sanitation of water, refrigeration
practices, emergency strategies and health care access.

5. Key industries and economic activities

Fiji's main industries are tourism, sugar, clothing, copra, gold, silver, lumber, small cottage
industries. Fiji, endowed with forest, mineral, and fish resources, is one of the most developed
of the Pacific island economies though still with a large subsistence sector.

Sugar exports, remittances from Fijians working abroad, and a growing tourist industry - with
400,000 to 500,000 tourists annually - are the major sources of foreign exchange. Fiji's sugar has
special access to European Union markets but will be harmed by the EU's decision to cut sugar
subsidies. Sugar processing makes up one-third of industrial activity but is not efficient. Fiji's
tourism industry was damaged by the December 2006 coup and is facing an uncertain recovery
time. In 2007 tourist arrivals were down almost 6%, with substantial job losses in the service
sector, and GDP dipped.

The coup has created a difficult business climate. The EU has suspended all aid until the interim
government takes steps toward new elections. Long-term problems include low investment,
uncertain land ownership rights, and the government's inability to manage its budget. Overseas
remittances from Fijians working in Kuwait and Irag have decreased significantly. Fiji's current
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account deficit peaked at 23% of GDP in 2006, and has been improving since that year.

6. National development strategy

Sustainable Development

Overexploitation of resources and unsustainable management practices will affect the
socio-economic fabric of Fiji as well as reducing the resilience of the environment and increasing
its vulnerability to the adverse effects of climate change. Therefore the Fiji government has
developed and will be developing various sustainable management policies with the realisation
that such polices will be the most beneficial response strategy to help cope with climate change
and other environmental and socio-economic problems.

This strategy is in line with the Principles contained in Article 3 of the UNFCCC which refers to the
development of policies and measures related to sustainable development, by parties, to protect
the climate system against human-induced change, and these should be integrated with national
development programme. Fiji's sustainable development policies are categorized under six
broad areas, namely:

e  Macro Economic Stability;

e Natural Resource Utilization;

e  Physical Infrastructure;

e Social Development and Affirmative Action;

e  Protection of the Environment; and

e  External Relations.

Sectoral Policies

Land Resources

The Department of Land Planning and Development undertakes planning, development and
management of land resources. A land-use plan is expected to be completed for the whole
country by 2010.

Policies for the sustainable development and management of land resources are:

e  Ensuring sustainable utilization and development of land;

e Creating a leasing system that is mutually beneficial to both land owners and tenants;

e Minimising degradation of land; and

e Consolidating and updating all land databases and information.

Marine Resources

For sustainable development of fisheries and marine resources, the following policies are being

pursued:

e Enacting Sustainable Development Bill provisions relating to fisheries resources;

e  Promoting production and export of value-added fisheries products;

e  Providing appropriate institutional and physical infrastructure to support development in the
sector; and

e Increasing community participation through ownership in fish-processing companies.
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Watershed and Freshwater Management

The National Environment Strategy provides a strategic approach to water management. With the
assistance of the Japanese Government, Fiji is finalizing a watershed management plan, in
particular to address flood control and protect arable land.

Forestry

Policies for sustainable forest management include:

e  Ensuring sustainable development and management of forestry resources;

e Promoting of community-owned and managed forestry processing and value- adding
facilities based on indigenous forests and community-owned plantations;

e Providing the appropriate institutional and physical infrastructure to support the
development of the sector; and

e  Promoting the production and export of value-added timber products.

Water and Sewerage

The Government, through the Water and Sewerage Section of the Public Works Department

(PWD) of the Ministry of Works and Energy, is responsible for the construction, operation and

maintenance of water supplies and sewerage services. The two priorities in the sector are:

e Providing access to reliable and adequate supplies of clean water for both urban and rural
dwellers through expanding the rural water-supply scheme and the extension and upgrading
of major urban and regional water schemes as outlined in their respective master plans; and

e Providing access to sanitary and environmentally safe sewerage waste systems and
treatment facilities.

Energy

The Department of Energy (DoE) is responsible for policy and planning, the development of

renewable energy resources, energy conservation and coordination of the rural electrification

scheme. The policy priorities in the sector include:

e  Ensuring access to reliable and affordable energy supply;

e Assisting rural communities acquire electricity for both social and economic development;
and

e Developing cost-effective renewable energy sources for energy supply through undertaking
technical and economic feasibility.

Health

The policies in the sector are:

e Providing efficient and adequate primary and preventative health services;

e  Providing efficient curative (hospital) health care services;

e Maintaining appropriate level of human resources/staff;

e Maintaining appropriate infrastructure and facilities; and

e Building a management culture that promotes and supports continuous quality
improvement.
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Disaster Management

Reduction of the vulnerability of rural communities to disasters, such as cyclones and tsunamis, is

undertaken through the Disaster Management Office under the National Disaster Management

Act of 1998.

The priorities for the sector are:

e Mainstreaming Disaster Management into the national development decision making
process;

e Ensuring the establishment of a comprehensive hazard and risk management plan;

e Improve community awareness of risk, preparedness and response; and

e Investing in infrastructure to mitigate the impact of disasters

Protection of the Environment

The proper management of the environment and sustainable use of its natural resources is critical
for sustainable development of Fiji's largely natural-resource based economy. The Department
of Environment is responsible for better coordination, effective formulation and implementation of
national environmental policies.

Policies for the sustainable management of the environment include:

e Minimizing degradation of natural resources and protecting Fiji's biodiversity;
e  Promoting and supporting sustainable waste management;

e Mitigating the effects of climate change;

e Enactment of the Sustainable Bill; and

e  Public Awareness and Education

Fiji is committed to implementing adaptation measures on the effects of climate change at the
community level and is now involved in an adaptation project, funded by the Canadian
government. The project is being executed by SPREP that implements adaptation measures as
highlighted in the PICCAP programme. Part of this commitment is the empowerment of the
vulnerable communities to adapt to the changing climatic conditions to sustain their livelihood in
the long run. Results of studies done on the effects of climate change and their integration into
development policies and plans form part of a broad climate-change response strategy.

References

1. “Fiji. Fiji's First national communication under the Framework Convention on Climate Change
2005.”
http://unfccc.int/essential_background/library/items/3599.php?rec=j&priref=5513#beg

2. “Appendix Il - Nationally appropriate mitigation actions of developing country Parties,”
http://unfccc.int/meetings/cop_15/copenhagen_accord/items/5265.php

3. “NAPAs received by the secretariat,”
http://unfccc.int/cooperation_support/least_developed countries_portal/submitted
_napas/items/4585.php

4. *“Review of Current and Planned Adaptation Action: The Pacific,”
http://www.pacificdisaster.net/pdnadmin/data/original/I1SD_2011_planned_adaptaction_PA
C.pdf

203



5. Central Intelligence Agency, “The World Factbook,”
https://www.cia.gov/library/publications/the-world-factbook/

This summary was prepared based on the data/information publicly available as of June 2012.

204



23.20. ~N1J—X

Belize

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Belize, although a minor contributor to global GHG emissions, can be severely affected by the
impacts of climate change due to its long coastline, concentration of population in coastal area
and dependence of some of its main economic activities, such as tourism and fisheries on those
areas.

As such, Belize's climate change action is focused on building climate resilience, such as
identifying and implementing adaptation actions in the areas of coastal and marine environment,
fisheries, agriculture, tourism and water resources. At the same time, potential mitigation
options are also identified in the areas of increased output of hydropower, introduction of
co-generation in sugar cane industry and introduction of solar panels in villages.

2. Summary on climate change related issues in the country
® Climate change policy

Belize ratified the United Nations Framework Convention on Climate Change (UNFCCC) in October
1994 and Kyoto Protocol in September 2003. Belize submitted its initial national
communication under the UNFCCC in September 2002 and second national communications in
October 2011.

Belize places its priority on promoting sustainable economic and social development and the
reduction of poverty. As for climate change policy, the emphasis is on building climate
resilience.

® National efforts/measures against climate change

The National Meteorological Service (NMS) is the principal advisor and negotiator for the
government of Belize on climate change matters. The Chief Meteorologist is the Focal Point for
the UNFCCC. In the process of preparing the second national communications (SNC), the
National Climate Change Committee (NCCC), first established in 1995, was reactivated to provide
oversight function for the formulation of SNC. NCCC is also responsible for assisting the
government with managing climate change in Belize. Follow-up tasks for NCCC include among
other things, guidance on completing the review and adoption of the National Policy on
Adaptation to Climate Change.

Climate Change Office in Ministry of Forestry, Fisheries and Sustainable Development is

designated national authority for CDM. Belize is involved in one of multiple countries
Programmatic CDM projects under validation. The project aims to replace existing and
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predominant use of kerosene-based lighting with purpose designed LED/CFL lamps in the
household.

NMS has been in the forefront of the implementation of measures against climate change.
Measures that have been carried out to date include the following.

SYSTEMIC OBSERVATION AND RESEARCH

In order to provide adequate high quality, systematic and comprehensive observations to
effectively assess climate change and its potential impacts as well as to develop effective
mitigation and adaptation strategies, NMS placed its focus on effective implementation of Global
Climate Observing System (GCOS) and securing its quality. Measurements to be taken include
Atmospheric Essential Climate Variables, Oceanic Essential Climate Variables and Terrestrial
Essential Climate Variables

CAPACITY BUILDING

Belize has made efforts to build capacity to address climate change issues in both the public and
the private sector. Further education opportunities have been provided to NMS staff while
representatives of the private sector were also given opportunities to learn by participating in
regional and international workshops.

PUBLIC AWARENESS AND EDUCATION
Extensive effort has been made to increase public awareness with regards to the climate change.

« National Symposium on Climate Change
« Youth Initiative Regarding Climate Change
» School Contests on Climate Change

3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

The Greenhouse Gas Inventory was conducted for reference years 1997 and 2000 in the following
sectors: Energy, Industrial Processes & Solvents, Agriculture, Land Use, Land-Use Change &
Forestry and Waste. As seen in the following table, total GHG emissions as well as emissions in
sector are on a rapidly increasing trend. However, Belize’s contribution to GHG emission on a
global scale still remains extremely small.

Belize’s two main sources of Energy at the study period were from imported fossil fuels, and
biomass. Biomass includes the burning of bagasse in the sugar industry, consumption of fuel
wood for domestic use, and the production of white lime. In 1997 and 2000, emissions from fuel
combustion showed a steady decline when compared to the 1994 emissions; this being attributed
to the reduction in utilisation of diesel by Belize Electricity Limited.

Activities within the Industrial Processes and Solvents Sectors occurred in only two areas: the
Mineral Products, and the Food Production and Drink sub-sectors. Lime production and road
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paving with asphalt are the principal activities in the Mineral Products sub-sector. Beer, wine, and
spirits; meat, fish, poultry, bread, and animal feed are the products of the Food and Drink
production sub-sector.

The percentage of emissions from the Industrial Processes sector, consisting of Mineral Products
and Food Production and Drink sub-sectors, remained unchanged over the reference years.
However emissions have increased from 1.73Gg in 1994 to 1.81 and 2.20 Gg for the Reference
years 1997 and 2000 respectively.

Emissions of the Agriculture sector were from the same sources as those for the first inventory.
Emissions increased from 54.8876 Gg in 1994 to 66.9793 and 100.44 Gg for reference years 1997
and 2000 respectively. Agricultural soils and prescribed savannah burning were the two main
sources of GHG emissions. The agriculture sector was a net emitter of GHGs but accounted for
less than 2% of the total national emissions.

Emissions in Land Use, Land Use Change and Forestry sector of are mainly from deforestation and
soil carbon from agriculturally impacted soils. Emissions in this sector dramatically increased,
from 2056 Gg in 1994 to 12,349 Gg in 2000 while the percentage in total also increased from
72.7% to 92% respectively.

Table 1: Total Estimates GHG Emissions by Sector (Gg) for Reference years: 1994, 1997 & 2000

Sector 1994 % of 1997 % of 2000 % of
Total Total Total

Energy 617.5280 21.846 1,026.7511 12.600 1,127.2995 8.361

Industrial 17,350 0.061 18,001 0.022 21,972 0.016

Processes

& Solvents

Agriculture 46.414 1.642  1.5846 0.019 2.0825 0.016

Land Use 2,056.3650 72.747 7,117.1762 87.340 12,349.2819 91.593

Change &

Forestry

Waste 104.7000 3.704 1.5141 0.019 1.9158 0.014

Totals 2,826.7426 100 8,148.8261 100 13,482.7769 100

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan
Belize has not submitted its NAMA plan.
® Mitigation Options
Due to its low-level emissions on the global scale, Belize has not actively designed and

implemented projects to mitigate climate change. However, some energy sector projects
implemented or underway have the potential to result in reduction of GHG emissions. In
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particular, some assessment of mitigation impact has been carried out on the following projects.
Hydro-dams
Co-generation in sugar industry
Solid waste management
Solar panel application

4. Adaptation and Vulnerability
® Vulnerability to climate change

The first assessment of Belize’s vulnerability to climate change was conducted by Belize Centre for
Environmental Studies (BCES) in 1994 to determine the vulnerability of the coastline to sea level
rise done by. This area had been prioritized because of its low-lying nature, the concentrations
of populations in this zone, the level of infrastructural development, and the range of economic
activities occurring. For the preparation of the Second National Communication, it was decided
that vulnerability assessments would be conducted in different but very relevant and important
sectors in the Belizean development.

Agriculture Sector

Belize’s economic growth and food security is highly dependent on its agricultural activity. There
is moderate diversification of crops, and both food security and economic growth are at risk from
the impending impacts of climate change.

The effects of climate change on crop production would differ depending on the crop involved. For
example, while an increase in temperature might be detrimental particularly for certain crops, it
could have a positive effect on some summer crops such as rice. With regard to precipitation, its
increase could be detrimental to vegetable crops but favourable for rain fed perennial crops such
as sugarcane and citrus. The effects of a decrease in precipitation would be opposite.

Coastal Zone
Coral reefs, seagrass beds, mangroves, and littoral forest are all vulnerable to the impacts
resulting from severe weather events, including sea level rise and increases in temperature.

Fisheries and Agquaculture Industries

There is still an incomplete understanding of the link between climate change and fisheries.
Despite the resilience of many species of fishery resources, their ability to overcome changes in
weather patterns, including increased frequency and severity of extreme events, such as
hurricanes, are uncertain.

The primary threats to the Fishing industry are increased sea surface temperatures, changes in
pH and loss of habitat.

Potential climate change induced impacts to the Aquaculture industry considered in the study

include (a) the increase of harmful algal blooms; (b) increased metabolic rate and growth due to
the same cause; and (c) changes in migration and spawning, all as the result of increased
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sea-surface temperatures.

Health Sector

Within the Health Sector, the Global Circulation Models for climate change projects that in tropical
low latitude areas such as Belize, a warmer climate system resulting from a doubling in a Carbon
Dioxide concentration in the atmosphere will lead to increased frequency of warm spells/heat
waves, intense droughts, and heavy rainfall events. It is projected that these conditions will
increase the risk and incidences of vector-borne diseases and illness.

Tourism Sector

The tourism sector of Belize highlights several areas of supply - and demand - based economic
vulnerability to climate change, including the risks to coastal land and infrastructure, exposure to
resource damages such as coral bleaching, and an associated reduction in demand because of
resource changes or risks to personal health and safety. A preliminary assessment of Belize's
tourism sector suggests that it is highly vulnerable to the effects of climate change through both
its exposure to climate impacts and its weak capacity for adaptation.

Water Resources

An impact of climate change on the water sector is likely to be a continued deterioration in water
quality brought about by a combination of decreased water runoff, agricultural pollution and
increased urbanization. This will increase treatment costs for potable water as well as result in
greater competition for the use of this increasingly scarce source. This could be the genesis of
water conflicts.

Any reduction in availability of water especially for agriculture is likely to have an impact on food
security. The northern and central regions of the country are the country’s bread basket, where
the overwhelming percentage of one of its major staples, rice, is cultivated.

Yet another impact of climate change on the water sector is increased frequency of salt water
intrusion, which will increase as sea level rises. The economic impact on the water sector will
surface when potable water supplies are affected by this intrusion resulting in increased
treatment costs and decreased water quality.

® Summary of National Adaptation Programme of Action (NAPA)*
Belize has not submitted its NAPA.

® Adaptation Options

Recommended adaptation measures indicated in Belize's second national communication are the
following.

Agriculture Sector
Altering inputs, varieties, and species for increased resistance to heat shock and drought,
flooding and salinization; altering fertilizer rates to maintain grain or fruit quality, altering
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amounts and timing of irrigation and other water management; altering the timing or location
of cropping activities.

Managing river basins for more efficient delivery of irrigation services and prevent water
logging, erosion and nutrient leaching; making wider use of technologies to “harvest” water
and conserve soil moisture; use and transport water more effectively.

Making wider use of integrated pest and pathogen management, developing and using
varieties and species resistant to pests and diseases; improving quarantine capabilities and
monitoring programmes.

Increasing use of climate forecasting to reduce production risk.

Introducing forest conservation, agro-forestry and forest-based enterprises for diversification
of rural incomes.

Coastal Zone
Establish and Activate the National Climate Change Committee.
Revitalize and strengthen the Coastal Zone Management Authority
Reintroduce a periodic forum to address the issues surrounding the state of the Coastal Zone.
Conduct a series of country-wide Baseline Assessments within the major habitats.
Develop an incentive programme that encourages the private sector to actively participate in
adaptation to climate change.
Revise and streamline the current legislations and policies that relate to the management of
the coastal zone to eliminate overlaps and close existing gaps.
Improve the coordination of interagency cooperation and exchange of information on matters
related to climate change.
Develop strategies to increase compliance particularly with regard to coastal department.
Develop a Public Awareness and Education Strategy.
Consolidate and Strengthen the Marine Protected Area (MPA) system.
Expand and Streamline the Ecosystem Monitoring Programme.

Fisheries and Aquaculture Industries

Fishery
Adaptation to impacts of climate change on fishery habitat: The preparation of a National
Fisheries Management Plan would help in providing guidance to fisheries managers to enable
them to adequately deal with the impact of climate change on fisheries management.

Adaptation to direct impacts of climate change on fishery stocks: Changes in stock distribution,
recruitment levels and variability and adult biomass and production can be achieved by
adjusting fishing efforts to levels that are consistent with yield levels that can be sustained by
the changed populations.

Aquaculture

Measures range from technical prescriptions, such as the development and deployment and
deployment of more heavily engineered cage designs for Cobia Culture and decrease in water
exchange rates for inland pond systems, to policy interventions such as the development and
implementation of site selection criteria for cage culture, and the definition of a zoning scheme for
industry.
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Tourism Sector

Measures include diversifying the portfolio of tourism offerings to emphasize inland attractions,
planning for coastal development with greater caution, and considering the feasibility of artificial
reefs as underwater attractions to alleviate some of the existing pressures on Marine Protected
Areas.

Water Resources

Measures to improve efficiency should be applied by the commercial water suppliers, in extraction
from the sources, storage, and delivery to customers. This will be important in the context of
reduced water availability occasioned by climate change.

Another recommendation is to conserve the country’s water resources. The recommendation is
to provide incentives to encourage the use of more efficient irrigation equipment to minimize
water losses and encourage conservation of the resource.

5. Key industries and economic activities

Although agriculture consisting mainly of sugar cane, citrus and banana export industry remains a
mainstay of the economy, tourism has become the largest contributor to GDP and the number one
foreign exchange earner, followed by exports of marine products, citrus, cane sugar, bananas,
and garments. The government's expansionary monetary and fiscal policies, initiated in
September 1998, led to GDP growth averaging nearly 4% in 1999-2007. Oil discoveries in 2006
bolstered this growth. Exploration efforts have continued and production has increased a small
amount. In February 2007, the government restructured nearly all of its public external
commercial debt, which helped reduce interest payments and relieved some of the country's
liquidity concerns. Growth slipped to 0% in 2009, 2.7% in 2010, and 2.5% in 2011 as a result of
the global slowdown, natural disasters, and a temporary drop in the price of oil. With weak
economic growth and a large public debt burden, fiscal spending is likely to be tight. A key
government objective remains the reduction of poverty and inequality with the help of
international donors. Although Belize has the second highest per capita income in Central
America, the average income figure masks a huge income disparity between rich and poor. The
2010 Poverty Assessment shows that more than 4 out of 10 people live in poverty. The sizable
trade deficit and heavy foreign debt burden continue to be major concerns.

6. National development strategy
Horizon 2030 embodies the vision for Belize in the year 2030 and the core values that are to guide
citizen behaviour and inform the strategies to achieve this common vision for the future.

It covers several thematic areas that are organised under the following4 main headings:

Demaocratic governance for effective public administration and sustainable development
Strong “watchdog” groups in the non-government sector hold politicians accountable.

211



Persons in public life demonstrate the highest ethical standards.

Government departments are free of corruption, modernized and focused on providing quality
service to the public.

Party politics is in its proper place so that it is less intrusive and divisive in the daily lives of
citizens.

Critical aspects of the political reform process are completed. Changes result in the effective
separation of the legislature and the executive and the removal of ministerial discretion.

The society is relatively free from violent crimes. The legal and judicial system is credible and
capable of solving all kinds of crime and dispensing justice in an equitable and fair manner to
all.

Education for Development - Education for Life and Lifelong Learning

The most important goal is to provide quality education that is free and compulsory to at least
the secondary school level.

The second education goal is to ensure delivery of quality and relevance in the curriculum by
integrating the expressive arts, sports and physical education, science and technology,
environmental education, and entrepreneurship.

The third goal is to create an education system that is inclusive, reflecting Belize’s multi-ethnic,
multi-cultural, multilingual society.

Economic resilience: Generating resources for long term development

Increase agricultural production in a sustainable way and increase local values added through
the development of agro-processing.

Ensure a sustainable and profitable tourism sector.

Develop a strong small business sector, a strong work force and a strong corps of
entrepreneurs.

Finally, a key long term goal is to ensure that government is able to make timely investments
in key economic infrastructure.

The Bricks and the Mortar - Healthy Citizens and a Healthy Environment.

Incorporate environmental sustainability into development planning and Strengthen Protected
Areas Management
Promote Green Energy
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Marshall Islands

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

The national government of the Republic of the Marshall Islands (RMI) recognizes that measures
could be implemented to reduce the country’s dependence on fossil fuel, improve energy
efficiency and test new energy technologies. The Government is interested in implementing a
national policy on renewable energy and energy efficiency, and to seek a more sustainable energy
future.

However, the Government of the RMI acknowledges that measures for mitigation of GHG
emissions may need to be evaluated at a regional scale. To this end, the Government of the RMI
will continue to participate in energy and mitigation studies with regional bodies with the aim of:
e identifying practical ways and cost effective measures that can be undertaken within the
capacities and resources of the government, business, Marshall Islands Energy
Company and the people of the Republic; and
e  providing sites for projects where specific energy efficiency and mitigation technologies
can be tested and trialled to prove their applicability to Pacific Island condition.

2. Summary on climate change related issues in the country
® Climate change policy

RMI ratified the United Nations Framework Convention on Climate Change (UNFCCC) on 8
October 1992 and the Kyoto Protocol on 11 August 2003, and submitted their first National
Communications Report on 24 November 2000.

Responding to climate change and adapting to changed conditions has implications for a range of
national land use, planning, natural resources and environmental protection policies of the RMI.
As well, there are significant policy implications with regard to foreign affairs. These policy
implications reflects the complex array of issues confronting the national government, the local
councils (in both urban and more remote island situations) and the wider community including
the business interests and external aid and assistance organizations.

Policy implications of the potential impacts of climate change and accelerated sea level should be
formally examined through a wide ranging review of current administrative, planning, natural
resources and environmental policies, legislation and regulations. This review could be
externally supported and facilitated. The review would seek to achieve the following objectives.

e Lland Use and Planning Amend land use and planning policies to ensure the

implementation of mechanisms needed to deal with the increased loss of shorelines and the
threats imposed to private property and public infrastructure.
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e  Environment and Natural Resources Strengthen environmental and natural resources
policies, legislation and regulations to include matters relating to climate change and
accelerated sea level rise.

e  Natural Hazard Management Enhance natural hazard management policies to enable
urban and remote communities to deal with extreme events by way of droughts and storms.

e  Administration and Management Initiate administrative arrangements and
management policies to deal with the core sectoral concerns in terms of water resources,
coastal resources agricultural resources, marine resources and human health.

e  Human Health Develop a comprehensive suite of human health policies to address water
borne diseases and other sicknesses that are related to climate induced change including
those arising from poor water quality and nutrition.

e Solid and Liquid Waste Management Provide broad management policies for domestic
solid waste and discharges of liquid effluent including consideration of a strategy to convert
solid domestic and some industrial wastes to saleable energy.

e  Foreign Affairs Enhance foreign policy frameworks to: further the role of the RMI as a
partner in proactively addressing climate change issues in the Central Pacific; facilitate
ongoing participation in regional and international forums and programs and meet the
obligations under the UNFCCC.

e Centre of Excellence Develop policy to facilitate the establishment of a Centre of
Excellence which will expand the role of the RMI in the international as well as national
issues of Climate Change.

. Technology Exchange Provide technology exchange policies to address applied research
and monitoring, information management (including geographic and other spatial
information), technology exchange to cover adaptation measures and engineering responses
to rapid shoreline erosion.

e  UNFCCC National Communication Formalize the policy initiative for the PICCAP Country
Team to ensure that the preparation of the National Communication and other reporting
under obligations to the UNCCC are appropriately resourced.

® National efforts/measures against climate change

Overall, RMI determined that the most appropriate and effective adaptation measures and
strategies are most likely to be those that will be beneficial even in the absence of climate and
sea-level change. Such measures and strategies could be considered as “no regrets” adaptation
options. Therefore, in the first instance, the capacity of the Marshall Islands to adapt to the
effects of climate and sea-level change will largely be determined by its ability to address
on-going environmental, social and economic problems.

Adaptation includes three main types of activities. First, there are adaptive actions that include
activities targeted at specific sectors where climate change effects have been identified. Second,
another group of adaptive measures are equally important and include general policies and
actions by government to address some of the social driving forces of environmental problems
which will heighten vulnerability to climate change effects. Third, it is also important to increase
the capabilities of RMI to effectively implement adaptations.
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The preferred program outlined by the regional intergovernmental approach documented in the
by Dialogue Consultants and the South Pacific Applied Geoscience Commission (Ellis and Fifita
1998) contains a variety of elements, with a wide range of characteristics. No single
implementation mechanism is suited to all of these. Past experiences in implementing many
projects and measures provide a guide to the requirements for successful mechanisms.

From those experiences, and particularly the causes of failed projects, the criteria for a successful
implementing agency are that it should:

e _be, or represent, the beneficiaries;

e _have a clear mandate for its programme;

e possess adequate technical and managerial skills;

e _have, or have access to, adequate funding to complete the programme;

e be acceptable to all other parties involved;

e _be free from confounding incentives; and

e be subject to effective external financial control.

Given the range of elements selected for a regional mitigation program, some suggestions can be
made regarding the elements that would be appropriately handled by a variety of potential
implementing agencies, including:

(1) Electricity utilities, including IPP’s

(2) Government energy departments

(3) Government forestry departments

(4) Regional organizations

(5) Private and co-operative sector

Not able to be clearly slotted into any of the above categories is a sustainable mechanism for the
ownership and maintenance of PV equipment. Ellis and Fifita (1999) report that many different
mechanisms have been employed, but none have yet proved fully sustainable. Some innovation
seems to be required. The character of an organization that would be able to meet all the
requirements for long term sustainability is not yet clear, but some likely elements of such an
organization would seem to be that it:
(1) be a special purpose utility business, so that it operates on a commercial basis and is not
distracted by other lines of business, or confounding objectives;
(2) be a multi-country operation to obtain economies of scale in building strong technical and
managerial capabilities;
(3) operate under contract to a regional organization, so that donor funding can be accessed
for initial capital, and financial oversight and control provided;
(4) have funds to meet replacement costs built up in a secure trust fund; and
(5) possibly be partly or wholly privately owned to instil financial discipline.

The Government of the RMI is confident that regional integration of mitigation measures can be
achieved.

The Marshal Islands has not set up a designated national authority and does not have any CDM
projects.
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3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

Prior to the report prepared by Magruder and Meier (1996) a national inventory of greenhouse
gas (GHG) emissions for the RMI did not exist. The IPCC guidelines provided in the Workbook
(Volume 2) were used in planning and conducting the inventory. The step-by-step instructions
provided for calculating emissions of carbon dioxide and methane from three major source
categories: energy, agriculture, and waste were calculated; and land use change addressed.
The IPCC computer software provided by the PICCAP National Global Climate Change Inventory
Programme was used with limited success. The tables from Magruder and Meier (1996), which
summarize the tabulated results of the inventory, were not made available in their National
Communications Report.

Energy
Only liquid fossil fuels are used in the RMI.  All fuel is imported, and almost all liquid fossil fuels

are imported by two companies: Marshall Energy Company and Mobil Oil. All data in fuel
consumption worksheets were provided directly by these companies and found to be reasonably
consistent with imported data found in the Marshall Islands. Statistical Abstract 1993 and 1994,
published by the Office of Planning and Statistics. All calculations are based on the year 1994, as
good data were available for this time period. With the exception of LPG, all commerce in fossil
fuels is measured in US gallons as the sale and reporting unit. Because no conversion factors
were given in the IPCC Guidelines, all data expressed in US gallons were first converted to pounds
using a default weight of 7.2 Ibs/US gallon and then converted to Kilotonnes for datasheet entry.

Industrial Processes
There are no data available for activities in the RMI which fall into the industrial processes
category for the data year 1994.

Agriculture
Methane from livestock- Methane production from herbivores as a by-product enteric

fermentation, a digestive process by which carbohydrates are broken down by microorganisms
into simple molecules for absorption into the bloodstream. Both pigs and chicken produce
methane. As with nearly all agriculture ( with the exception of copra), livestock in the Marshall
Islands is raised mainly by families for personal consumption. Most livestock consists of pigs or
chickens. Estimated of animal numbers are subjective assessments published in the Statistical
Abstract (OPS 1994). Some of these figures were provided in pounds produced yearly and were
converted to numbers of individuals at the ratio of 3 pounds weight (Ibs) per chicken and 200 lbs

per pig.

Land Use

No estimates for land use and forest change are available at the present time. Most of the land
area in the RMI is cultivated or partially cultivated in coconut, banana, breadfruit and pandanus.
There has been some clearing of forested areas for taro and vegetable production, but it is
primarily subsistence agriculture. The RMI Government currently has no system of agricultural
surveys.
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Waste Management

Landfills The data used is based on population estimates of the densely populated urban areas of
Majuro and the island of Ebeye. Solid waste is managed only in these two areas. Landfills in the
Marshall Islands are about 80ft wide on reef flats.

Domestic and commercial wastewater The data used is based on population estimates of the
densely populated urban areas of Majuro and the island of Ebeye. Wastewater is managed only
in these two areas. After primary treatment, wastewater is discharged into the deep ocean on
the outer reef slope.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

RMI submitted their NAMA on 27 January 2010 stating the goal of achieving a 40% reduction of
CO2 emissions below the 2009 levels by 2020. This is pursuant to the 2009 National Energy
Policy and Energy Action Plan, and with subject to the provision of adequate international
support.

® Mitigation Options

RMI's involvement in the Pacific Islands Climate Change Assistance Programme (PICCAP)

concluded that the individual national programmes should cover:

e demand side: education on air conditioner and refrigerator installation and operation, and
in-country assessment of ground transport; and

e supply side: wind energy assessment, sustainable photovoltaic (PV) management, and
options for efficiency increase in power supply.

The recommendations from the PICCAP’s Regional Mitigation Meeting in 1998 set out two major
initiatives following on from the initial study. These are to:

e develop feasible management structures for renewable energy implementation; and

e design a package of mitigation options for submission to financial institutions.

4. Adaptation and Vulnerability
® Vulnerability to climate change

The major impacts that climate change is projected to have in the Marshall Islands are sea level
rise and associated shoreline erosion (EPA, 2000). This observation reflects the low-lying nature
of the atolls the form the country; its highest point of land is found on the island of Likiep and
extends 10 meters above sea level (CIA, 2011). In its Initial National Communication to the
UNFCCC, the Marshall Islands identified the following sectors as being particularly vulnerable to
climate change: water resources, coastal resources, agriculture resources, marine resources
(including fisheries) and human health (EPA, 2000).
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SOCIOECONOMIC
SECTOR

EXAMPLES OF EFFECTS OF CLIMATE INDUCED CHANGES

Water Resources

#Changes in freshwater lenses and other groundwater resources
#Salt intrusion of groundwater resources

#Changes in surface water resources

#Changes in surface run-off, flooding and erosion

Coastal Resources

¢ Inundation and flooding of low-lying areas

#Coastal erosion

#Possible increase in cyclone related effects

#Changes in sediment production due to changes in coral reef systems
#Coral bleaching and coral degradation (also possible increased upward
coral growth)

4Changes in mangrove health and distribution

#Degradation of sea grass meadows

Agricultural
Resources

#Changes in commercial crop yields

#Changes in subsistence crop yields

#Changes in plant pest populations

#Possible changes associated with changes in ENSO, drought and
cyclone patterns

#Changes in soil quality

Marine Resources

#Changes in distribution and abundance of offshore fish species
#Changes in productivity of inshore fisheries
#Changes in fish breeding sites

Human health

¢Increased incidence of vector borne diseases such as dengue fever
¢Increased heat stress and heat related illnesses

¢Indirect effects on nutrition and well-being secondary to effects in
other sectors such as agriculture and water resources

#Deaths, injuries and disease outbreaks related to possible increases in
extreme events such as cyclones, floods and droughts

® Summary of National Adaptation Programme of Action (NAPA)

RMI has not submitted its NAPA to the UNFCCC.

® Adaptation Options

A number of adaptation priorities have been identified to reduce vulnerability to the anticipated
impacts from climate change in the National Communications Report. The following were
identified as various adaptation options for the five sectors evaluated in the vulnerability

assessment above:
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Socioeconomic
Sector

Impacts

Measures /Considerations

Water Water shortages Increase / improve supply:
Resources (lower rainfall  averages, | Groundwater protection Increase water
longer more intense droughts, | storage facilities
groundwater salt intrusion) Rainwater catchment
Desalination
Water catchment protection
Decrease demand:
Water conservation measures
Leakage reduction
Duel water supply systems
Type of economic development
Flooding (from run-off) Watershed protection
(higher average rainfall, more | Watershed management
tropical storms and cyclones) | Positioning of infrastructure and buildings
Design of infrastructure and buildings
Protection of infrastructure and buildings
Coastal Inundation and flooding Coastal protection
Resources Positioning of infrastructure and buildings
Design of infrastructure and buildings
Protection of infrastructure and buildings
Coastal erosion Coastal protection
Coastal Vegetation
Beach nourishment
Agricultural Decreased crop yields due | Drought resistant varieties
Resources to low rainfall / pest | Change crop types
outbreaks Diversify crops
Maintain subsistence sector
Avoid monoculture strategies
Decreased crop yields due | Salt resistant crop varieties
to salt intrusion (e.g. taro)
Storm damage Maintain subsistence sector
Crop diversity
Human Increase in vector borne | Decrease mosquito breeding sites:
Health disease risk (dengue fever | Decrease artificial breeding sites (litter, solid

and malaria)
average temperature)

(raised

waste, other potential containers)
Cover water containers

Prevent entry of mosquitoes:
Port controls

Quarantine regulations

Prevent exposure:
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House design
Mosquito nets, etc

Heat stress / comfort Building design / materials
(higher temperatures) Traditional building styles
Shade trees
Disease outbreaks Optimise sanitation infrastructure design
(floods, cyclones) Disaster preparedness

Town planning / land use planning

5. Key industries and economic activities

US Government assistance is the mainstay of this small island economy. The Marshall Islands
received more than $1 billion in aid from the US from 1986-2002. Agricultural production,
primarily subsistence, is concentrated on small farms; the most important commercial crops are
coconuts and breadfruit. Small-scale industry is limited to handicrafts, tuna processing, and
copra. The tourist industry, now a small source of foreign exchange employing less than 10% of
the labour force, remains the best hope for future added income. The islands have few natural
resources, and imports far exceed exports. Under the terms of the Amended Compact of Free
Association, the US will provide millions of dollars per year to the Marshall Islands (RMI) through
2023, at which time a Trust Fund made up of US and RMI contributions will begin perpetual
annual payouts. Government downsizing, drought, a drop in construction, the decline in tourism,
and less income from the renewal of fishing vessel licenses have held GDP growth to an average
of 1% over the past decade.

6. National development strategy

The following have been identified as future needs that must be urgently addressed if the people
of the RMI are to be able to effectively respond to the challenges arising from climate induced
changes to the physical, biological, social, economic and cultural conditions on the atolls and
islands of the Republic.

e Human Resources: It is vital that the issues of climate change both politically and
technically are met with an understanding by RMI. There needs to be adequate personnel
given full attention to making sure that RMI understands the international issues in the
negotiations and the technical issues to be able to make proper decisions and respond to the
effects of climate change.

e Institutional Strengthening. Governmental and other institutional strengthening is
needed to ensure that the government departments are adequately structured, equipped
with the appropriate skills and tools and are capable of delivering an integrated response to
the challenges arising from climate change and accelerated sea level rise.

e  Management and Operational Training. Project management and operational training
is needed for the governmental and non-governmental stakeholders involved in climate
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change programs and the implementation of adaptation projects.

Applied Research Assistance. Specific applied research assistance is needed for the
selection of representative atolls and islands and determining the parameters and indicators
for the accurate documentation of base line conditions from which to measure climate
induced changes to the shorelines, reef and island ecosystem and affected settlements and
communities.

Professional and Technical Support. Adequate support is needed at the professional
and technical levels for: carrying out vulnerability and adaptation assessment; the
preparation of integrated coastal zone management plans; and the implementation of
projects to manage the physical, economic, social and environmental changes.
Appropriate Funding. Financial support is needed for baseline bio-physical and
socio-economic environmental research, monitoring changes to environmental conditions
and implementing adaptation measures.

Information Management Systems. Appropriate systems are needed for spatial and
other data generated through vulnerability assessments, monitoring programs, integrated
coastal zone management planning and the implementation of adaptation projects.
Confidence and Capability Building. Confidence and capability building programs are
needed for government departments, members of local councils and nongovernment
organizations.

Awareness and Education. Community awareness and education programs are needed
that are aimed at students at elementary and high schools and the College of the Marshall
Islands as well as public and private sector bodies and island residents and visitors. This
area needs to be developed and strengthened.

International Participation. Proactive participation and lobbying initiatives in
international forums and meetings are needed with the aim of continuing to keep the issues
confronting small island states, when they are responding to climate change, in front of
representatives and citizens of the industrialized nations.

PICCAP Country Team. An adequately resourced and trained RMI PICCAP Country Team
is needed to ensure that the preparation of the National Communication and other reporting
under obligations to the UNFCCC are met and that a whole of government approach is
applied to resolving climate change issues. It is vital for the Country Team to continue its
work, perhaps as a functioning body of the National Commission on Sustainable
Development. Consideration must be given by the Conference of the Parties for financing
the country teams in the interim period between national communications.
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2322, /ORI TER

Federated States of Micronesia

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

As a small islands developing nation, the Federated States of Micronesia (FSM) is one of the
countries most directly threatened by long-term global warming resulting from an increased level
of greenhouse gases accumulating in the earth’s atmosphere. Regarding the effects of global
warming, as a coastal nation, the FSM is particularly vulnerable to accelerated sealevel rise.
And, because of the country’s geographic location, future global warming holds the possibility of
creating more frequent, intense, or longer-lasting El Nino droughts.

Yet, the nation’s human-sourced greenhouse gas emissions represent a negligible percentage of
the world’s total human-sourced release of carbon dioxide, methane, nitrous oxide, and other
greenhouse gases into the atmosphere. It has even been speculated that because of the “sink”
capacity of its extensive forest and coral reef systems, the nation may produce a net “uptake” of
greenhouse gases. Still, the FSM acknowledges an international obligation, and values the
opportunity, to act in “good faith” by joining with other responsible nations in a concerted effort
to undertake reasonable source-oriented mitigation measures in order to control the level of
greenhouse gases emitted into the atmosphere.

As the FSM begins to undertake a comprehensive environmental management response strategy
that includes implementation of both adaptation and mitigation measures, the nation will begin to
maximize its potential contribution toward controlling global greenhouse gas emission levels by
sustaining or increasing the “sink” (or “uptake”) capacity of its coral reefs, and coastal and upland
forests.

2. Summary on climate change related issues in the country
® Climate change policy

The FSM ratified the United Nations Framework Convention on Climate Change (UNFCCC) on 18
November 1993 and the Kyoto Protocol on 21 June 1999, and submitted their first National
Communications Report in 1997.

Taking into account the FSM’s unique climate change vulnerabilities, as well as other domestic
and international considerations; it has been determined that the most effective national policy
for the FSM involves developing a response strategy that addresses both the effects and sources
of those climate change phenomena that are most likely to have an adverse impact on the FSM in
the short-term and long-term. This national response strategy will emphasize (1) undertaking
both effect-oriented adaptation and source-oriented mitigation measures, and recognize (2) the
‘value-added’ benefit of those “combined” measures that provide for both adaptation and
mitigation outcomes at the same time.
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Since changes in climate are likely to first create physical and biological impacts on the FSM,
which in turn will have social and economic repercussions, a national response strategy oriented
toward undertaking adaptation and mitigation measures that help prevent or minimize
biophysical impacts will also help to preclude or lessen socio-economic impacts. Therefore, the
most prudent climate change response strategy will be for the FSM to focus its limited resources
on implementing measures involving environmental management.

® National efforts/measures against climate change

The FSM national government’'s ability to respond effectively to global and regional climate
change faces a major challenge in that, in the arena of environmental matters, the constitutional
allocation of responsibilities between the national and state governments is not clear. To date,
in most cases, management and enforcement of environmental resources has been delegated to
or assumed by the states. Over the past few years, a tentative understanding has emerged
between the national and state governments. It is now generally accepted that the states have
the primary responsibility for control and management of the environment, and the national
government has an important role to play in coordinating state activities and providing technical
assistance.

As their national communication outlines in some detail, to effectively contend with the FSM's
major climate change vulnerabilities, both short-term and long-term, the nation must work
cooperatively to achieve a common goal. 7he conservation and sustainable use of its coral reefs
and other associated ecosystems. This goal can be reached with the active support and
involvement (i.e., commitment of financial, technical, manpower, and other needed resources) of
stakeholders at all levels: international, regional, national, state, municipal, and community.
Attaining this goal can be facilitated by the active participation of private sector businesses, and
governmental, non-governmental, and other agencies, organizations, and institutions. In
adopting a climate change response strategy that emphasizes environmental management,
wherever possible, the FSM's policy approach was to encourage a combination of incentives (or
disincentives), and public awareness and “grass-roots” participatory community development
programs and methods in the design and implementation of adaptation and mitigation measures.

The key to achieving the conservation and sustainable use of the FSM’s coral reefs and associated
ecosystems resides within the local communities. The people who live, physically and spiritually,
as a natural part of these fragile ecosystems will have to decide whether or not to make the
commitment for themselves, and on behalf of their future generations, to adopt and implement a
comprehensive, fully participatory, community-based management approach to their
environment.

The FSM has not set up a designated national authority and does not have any CDM projects.
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3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

The FSM Greenhouse Gas Inventory addressed national emission estimates for applicable sectors:
Energy, Industrial Processes, Solvent Use, Agriculture, Land Use Change and Forestry, and
Wastes. Succinctly stated, the nation’s human-sourced greenhouse gas emissions represent a
negligible percentage of the world’s total human-sourced release of carbon dioxide (CO2),
methane (CH4), nitrous oxide (N20), and other greenhouse gases. For example, the country
has estimated yearly emissions from the energy sector, its largest source of greenhouse gas
emissions, of about 146.0 gigagrams of carbon dioxide. And, there are no greenhouse gases
emitted from industrial sources. In fact, it has been speculated that because of the “sink” capacity
of its extensive forest and coral reef systems, the nation may produce a net “uptake” of
greenhouse gases.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Federated States of Micronesia has not submitted its NAMA plan. However, as presented in the
“Mitigation/Adaptation Options” sections below, the National Communication of the country
raises several mitigation measures for the country.

® Mitigation Options

The FSM has identified six interconnected sectoral and four cross-sectoral areas of interest in
which effect-oriented adaptation and source-oriented mitigation measures need to be adopted to
address the known and potential impacts of the above four national climate change priorities.
For each of the following areas of interest, a number of environmental management and other
related measures have been outlined in the national communication which could be cooperatively
undertaken by the national and state governments to effectively contend with the FSM’s major
climate change vulnerabilities.

Sectoral Areas Cross-Sectoral Areas

Coral Reef Ecosystems Public Awareness Programs

Coastal Zone Ecosystems Research Programs

Waste Management Technology Development & Transfer
Upland Forest Ecosystems Interagency Strengthening
Agriculture/Agroforestry

Water Supply

The environmental management focus of the sectoral and cross-sectoral climate change
measures outlined in the FSM national communication has been selected based upon a simple
truth: 7he social, cultural, and economic prosperity of the Federated States of Micronesia has
been and will continue to be directly dependent upon the health of its coral reefs and
interconnected ecosystems. In the arena of climate change, this truth remains paramount. If
the FSM is to effectively cope with climate change impacts, the nation must build an appropriate
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local strategy, capacity, and acceptance of responsibility for management of its coral reefs and
other interrelated ecosystems. Successful local implementation of such an effort will depend upon
the support, cooperation, and full participation of all important stakeholders, especially customary
owners and users of these resources.

4. Adaptation and Vulnerability
® Vulnerability to climate change

The national government has identified four climate change phenomena which, over the
short-term and long-term, represent a significant threat to the well-being of the environment and
people of the Federated States of Micronesia. These priority vulnerabilities are: Accelerated
Sea-Level Rise, El Nino Events, La Nina Events, and Greenhouse Gas Emissions.

Climate Change Priorities | Short-term Long-term
Accelerated Sea-Level Rise X
El Nino Events X X
La Nina Events X X
Greenhouse Gas Emissions X

With regard to these four national climate change priorities, the FSM has concluded that:

e Over the long-term, if the FSM’s coral reefs do not remain intact and healthy, Accelerated
Sea-Level Rise represents a dire climate change threat to the entire nation, both high
islands and atolls, due to coastal inundation, erosion, and flooding due to wave and storm
surge.

e  Over both the short-term and long-term, El Nino episodes represent a significant climate
change threat to the FSM because of the drought conditions they cause. And, due to global
warming, El Nino events could become more frequent, intense, or longer-lasting in the
future.  Thus, over the next century, El Nino episodes may come to pose an even greater
threat to the FSM.

e Over both the short-term and long-term, La Nina episodes represent a climate change
threat to the FSM because of the heavier than normal rainfall, flooding, and wave and storm
surge conditions these events cause.

e  Over the long-term, global warming caused by increased human release of Greenhouse
Gas Emissions into the atmosphere represents a grave climate change threat to the FSM
for two reasons: (1) The inevitable acceleration in the rise of sea-level that will be caused;
and (2) the potential increase in the number, strength, or duration of ElI Nino events and the
resulting drought conditions these episodes cause.

The national government remains concerned about the potential influence of climate change
phenomena on typhoon activity. However, typhoons were not selected as a national climate
change priority on the basis of the best available, but still inconclusive, scientific evidence on the
affects of El Nino episodes and global warming on typhoon activity in the FSM and adjacent
regions.
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® Summary of National Adaptation Programme of Action (NAPA)

The FSM has not submitted its NAPA to the UNFCCC.

® Adaptation Options

In its National Communications Report, the FSM has identified six interconnected sectoral areas of
interest in which effect-oriented adaptation measures need to be adopted to address the known
and potential impacts of the four priority climate change phenomena identified in the previous
section.  For each of these areas of interest, a number of environmental management and
other related measures have been outlined in this communication which could be cooperatively
undertaken by the national and state governments to effectively contend with the FSM’'s major
climate change vulnerabilities. Following are a list of these sectors and their corresponding
adaptation options:

Coral Reef Ecosystems

e Develop a sustainable community-based coral reef protection program modelled upon
Pohnpei’'s Watershed Protection Program. Ensure this program integrates protection
components for coastal zones, forests, and other relevant areas.

e Create marine protected areas that provide for the customary harvesting of reef resources by
Micronesians using traditional collection methods.

e Assess which reef fishery stocks have been overexploited (e.g., rabbit fish and sea
cucumber).  During certain seasons prohibit harvesting of, place catch limits on, or close
specific fishing areas populated by those reef fishery stocks that have been depleted due to
this overexploitation.

e  Ban or permit only seasonal use of imported fishing nets.

e Create a FSM “National Coral Reef Protection ‘Green Seal’ of Approval” to award to private
sector visitor industry and related businesses that undertake specified measures to meet
predetermined, strict coral reef ecosystem protection criteria. Publicize through nationally
controlled media sources (e.g., tourism literature, Internet websites) which businesses have
earned this award.  Give these businesses award decals to display at their sites and allow
them to publicize that they have earned this award in their own business advertisements and
literature.

e For existing and new residential and commercial building construction, provide a yearly
rebate (i.e., a scaled percentage up to some maximum) of the owner’s total electric bill if the
structure meets certain predetermined, strict criteria for coral reef ecosystem protection. For
example, one criterion might be the replanting of bulldozed or cleared hillsides or beach
areas with trees, shrubs, and plants that have been identified as effective in preventing
erosion and stabilising the particular land in question. Another criterion might be whether or
not a beach structure is built on stilts.

e Enforce a strict ban on the use of dynamite, bleach, cyanide, and other poisons for fishing.

e Develop market-driven (dis)incentives that discourage or minimize the large-scale
commercial dredging of coral and sand.

e At popular diving and fishing sites, work with private sector stakeholders to construct
permanent mooring buoys to minimize the destruction of coral due to the dragging of boat
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anchors. Two examples of this are the mooring buoy projects undertaken in Kosrae and Yap
States.

Coastal Zone (and Coral Reef) Ecosystems

Ensure that a community-based coral reef protection program encompasses sustainable
management of coastal areas adjacent to the shoreline.

Undertake widespread, large-scale mangrove reforestation.

Discourage the harvesting of mangroves for firewood and building material, and the
clear-cutting of mangrove areas for home sites or to “open up a view” of the lagoon or
ocean.

Place a nationwide moratorium on commercial mangrove logging until sustainable yields can
be determined and suitable regulations established to ensure over-harvesting does not take
place.

Encourage maintenance or restoration of the natural vegetation that grows along the back
edge of and directly behind beaches -- mostly plants and shrubs adapted to sunny, windy
and salty conditions.

Utilize Micronesian technologies and practices to promote shoreline stabilization and coastal
area ecosystem preservation. Discourage the use of contemporary seawall, groyne, and
revetment construction. Three examples of these types of local measures are (1) the
nearshore “Sea Fences” in Yap, (2) the nearshore “Staggered-stone Sea Fences” in Yap, and
(3) the use of stilts in construction of shoreline structures as in Kosrae.

Create and strictly enforce a ban on the purchase for commercial resale of any size female
mangrove crab, and any male mangrove crab with a shell less than a prescribed number of
inches across from “horn to horn.”

Complete climate change vulnerability assessments for each state in the FSM. Based on
these studies, develop a comprehensive and detailed set of GIS coastal inundation zone
maps for the FSM. Make this set of maps readily available to citizens, the private sector,
government agencies, and any other stakeholders as a means of informing their decisions
with respect to long-term coastal planning and development efforts (e.g., infrastructure,
human settlement, cultural and historical site preservation, resort construction).

Waste Management (and Coral Reef & Coastal Zone Ecosystems)

Identify suitable inland landfill sites for major dumps or local garbage pits for urban, rural
and outer island communities throughout the nation. Shift solid waste disposal to these more
appropriate locations and ensure the sites are properly managed. Facilitate the
establishment of private sector refuse collection businesses to deliver garbage to these new
dumps or garbage pits.

Undertake a comprehensive nationwide recycling program for packaging and other types of
products made of plastic, aluminium, and glass. Subsidize funding for this effort through a
refundable deposit on major packaging products (e.g., aluminium cans, plastic and glass
bottles, plastic bags).

Ban or create (dis)incentives that discourage the use or random discarding of all plastic
packaging products (e.g., plastic bags, plastic “six-pack” rings) that have been shown to be
detrimental to the reef ecosystem including corals, turtles, and sharks.

Develop and implement a long-range plan for the adequate treatment and disposal of urban
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and rural area human sewage, and waste from rural area commercial livestock operations.

Upland Forest (and Coral Reef & Coastal Zone) Ecosystems

e Where appropriate, ensure that an upland forest (watershed) protection program
component (modelled after Pohnpei's Watershed Protection Program) is integrated into any
nationwide community-based coral reef protection program (which would also have a
component encompassing the sustainable management of coastal areas adjacent to the
shoreline).

e Facilitate the further development of Pohnpei’'s Watershed Protection Program, and extend
this program model to the other states.

Agriculture/Agroforestry

e In a forecasted strong El Nino year, have state agricultural extension agents encourage
farmers to plant appropriate local, normally ‘dryland’ crops in freshwater wetland areas such
as taro patches, marshes, and swamps .

e Discourage widespread use of inorganic fertilizers and chemical pesticides.

e Create taro patches better able to tolerate saltwater intrusion by encouraging farmers to
employ traditional taro patch composting practices on an extensive and continuing basis in
order to build up soil level and fertility.

Water Supply
e Increase the available public water supply on high volcanic islands by identifying appropriate

locations, drilling deep wells (bores), and constructing suitable water system infrastructure.

e Identify and construct appropriate (i.e., small-scale, low technology, low maintenance,
inexpensive) solar desalination systems to increase the fresh potable water supply in atoll
communities and other insular coastal areas. And, improve present community water
systems on atolls and in other insular coastal and rural areas by constructing additional roof
rainwater catchments.

5. Key industries and economic activities

The economy of the FSM is small, based on a small domestic market of about 106,000 people with
modest levels of income and scattered over large distances. Infrastructure is not well developed
and is generally inadequate for the increasing population; this is compounded by a low level of
maintenance due to severe limitations on recurrent expenditure funds.

With the exception of offshore fisheries, there is a limited resource base, and a serious imbalance
exists in external trade with as yet limited development of private sector activities outside of
wholesale/retail and service industry sectors. The FSM is largely dependent on external aid and
government sector activity. The current FSM National Development Plan recognizes that there is a
marked dichotomy between the cash and traditional economies but that traditional values have
been maintained.

The commercial and industrial sectors of the FMS consist primarily of small businesses,
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complemented by a few larger public companies, co-operatives and credit unions. Few
family-based businesses have entered the industrial sector, most being engaged in commercial
import/export, wholesale and retail business or service enterprises such as restaurants, taxis, car
rentals, repair and maintenance etc.

Tourism is an infant industry but already a significant contributor to the FSM economy in terms of
employment, exports, and income. The visitor industry on Pohnpei is the single largest earner of
foreign exchange in the State. All State economic development plans foresee considerable
expansion of tourism activities for the coming decade and each State is now represented in the
PATA (Pacific Air Travel Association) Micronesian Chapter which is the only active regional tourist
association offering support and technical assistance for the development of international
markets.

Current tourist activity emphasizes ecotourism, adventure tourism, and cultural tourism, and has
centred largely on the attraction of marine, coastal and reef resources, and wreck dives, and the
special prehistoric cultural attractions of the Lelu Ruins in Kosrae and Nan Madol Ruins in Pohnpei.
Increased activity would continue to focus on these attractions, but the need for careful planning
and management to ensure the preservation of the cultural and historical treasures is recognized.
A precursor to realization of the great potential for growth of the tourism sector is investment in
tourist infrastructure, including additional accommodation, better transport connections, and
improved recreational activities.

6. National development strategy

The FSM President’s Environmental Management and Sustainable Development (SD) Council was
created in the mid-1990s to address matters, including climate change, affecting the
environmental management and sustainable development of the nation, and make
recommendations to the FSM President. The Council is composed of the FSM Vice President as
Council Chair, and representatives from all four states and eight executive branch departments:
The Office of Planning and Statistics, Department of Health Services, Department of Education,
Department of Resources and Development, Department of External Affairs, Office of the
Attorney General, Micronesian Maritime Authority, and the Office of Disaster Control. The purpose
of the SD Council is to ensure that the national government takes a consistent stand on
development and the environment, and to ensure that all available resources and technical
abilities are tapped when providing coordination services and technical assistance to the states.
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2.3.23. EILT4 T

Maldives

1. Mainstreaming adaptation/mitigation actions in the national
development strategy

Maldives is a non-annex | party to the UNFCCC and is not obliged to implement GHG mitigation
measures. However, mitigation measures have been developed not only to reduce the Maldives
emission of GHGs, but as a step towards achieving greater energy independence for sustainable
development.

The mitigation of GHG emissions is possible by lowering the demand on the imported fossil fuel by
increasing the efficiency in generating and utilising electricity and improving the efficiency of the
transportation mechanisms. Reducing methane (CH4), the main source of emission of GHGs
from landfills and sewage discharges, is another possibility. This can be achieved through
improving the solid waste disposal methods, management practices and providing treatment of
sewage discharges. The enhancement of the Maldives natural GHG sinks by increasing the
vegetation cover and improving the health of the coral reef have been considered as possible
mitigation options.

A National Implementation Strategy was developed to accommodate the main policy elements
into the national planning. Through such policies, the Maldives should aim to benefit from the
arrangements, such as the Global Environment Facility, activities implemented jointly under the
Convention, and the Clean Development Mechanism under the Kyoto Protocol, resulting from the
international climate change negotiations.

2. Summary on climate change related issues in the country
® Climate change policy

Maldives ratified the United Nations Framework Convention on Climate Change (UNFCCC) on 9
November 1992 and the Kyoto Protocol on 30 December 1998, and submitted their first National
Communications Report on 5 November 2001.

The Government, public and the private sector, as a whole needs to acknowledge the reality of
climate change and associated sea level rise. The Maldives, being one of the countries most
vulnerable to climate change, needs to incorporate effects of climate change in national
development plans. New policies need to be developed and existing policies need to be
strengthened.

The main policy elements can be identified as follows:

(2) Participate in international advocacy;

(3) Reflect climate change concerns in regulatory processes;

(4) Create sustainable financing mechanisms for programmes related to climate change
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activities;
(5) Build, strengthen and enhance national capacity to adapt to climate change;
(6) Incorporate adaptive measures to climate change into national development planning; and
(7) Develop appropriate measures to mitigate greenhouse gas emissions

® National efforts/measures against climate change

In addition to local environmental concerns, the Maldives Government has continued to work in
the wider international context because of the potential threats posed by externally generated
problems and the collective responsibility for sustainable development at the global level. The
Second National Environment Action Plan (NEAP Il) emphasises climate change and associated
sea level rise as a primary concern of the Maldives. Thus, the Maldives has continued to
participate in international fora, calling attention to the fragile nature and special vulnerability of
small islands.

Current national environmental policies are based on the need to take an integrated approach to
environmental management and to work towards the goal of sustainable development. This is
reflected in the NEAP Il, which is the main guiding document for developing national
environmental polices.

The NEAP-II has set its strategies and priorities with the aim to “protect and preserve the
environment of the Maldives, and to sustainably manage its resources for the collective benefit
and the enjoyment of the present and future generations.”

The NEAP-II further indicates the need for strengthening the environmental law, environmental
administration, education and public aware-nests, science and research, and the human resource
capacity of the country. The issues identified as priorities are:

e climate change and sea level rise;

e  coastal zone management;

e biological diversity conservation;

e integrated reef resources management;

e integrated water resources management;

e management of solid wastes and sewage;

e pollution control and managing hazardous waste;

e  sustainable tourism development;

e land resources management and sustainable agriculture; and

e human settlements and urbanisation.

Apart from the polices and measures outlined in the NEAP 11, the importance of sound practices
for environmental and natural resources management is stressed in various parts of the fifth
National Development Plan (NDP-5). The NEAP Il and the NDP-5 have been developed with the
view to maximise the sustainable use of natural resources, while paying due attention to the
constraint that the island communities are small and widely dispersed over the country.

A National Implementation Strategy was developed to accommodate the main policy elements
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into their national planning. Through such policies, the Maldives should aim to benefit from the
arrangements, such as the Global Environment Facility, activities implemented jointly under the
Convention, and the Clean Development Mechanism under the Kyoto Protocol, resulting from the
international climate change negotiations. Detailed objectives and actions for the above policy
elements are included in Section 6.

Climate Change and Energy Department in the Ministry of Housing and Environment is the
designated national authority of Maldives. Maldives is part of one of the multiple countries
Programmatic CDM project under validation. The project aims to replace existing and
predominant use of kerosene-based lighting with purpose designed LED/CFL lamps in the
household.

3. Sustainable Development and Mitigation
® National inventory of greenhouse gas

The Maldives inventory of GHG emissions has been calculated for year 1994 and is limited to the
best information available for that year. It was not possible to report on emissions of all three
major GHGs; carbon dioxide (CO2), methane (CH4) and nitrous oxide (N20). The inventory was
developed mainly for the energy sector using the IPCC Reference Approach.

In the Maldives, diesel is the main fuel consumed and is used to generate electricity and for
transportation. It was estimated that 129 Gg of carbon dioxide was emitted from the energy

sector (0.54 tonnes of CO2 per capita) and 1.1 Gg of methane was emitted from the waste sector.

The table shows the amount and the type of fuels consumed within the Maldives and respective
emission of CO2 from each fuel type.

Table 1: CO2 Emissions by Fuel Type

Fuel Type Fuel consumed within | Emission of CO, (Gg)
Maldives (Mt)

Gasoline 3.127 10.182

Jet Kerosene 3.541 11.175

Other Kerosene 0.013 0.043

Gas/Diesel 65.556 103.465

LPG 1.107 3.033

Bitumen 0.006 0.009

Lubricants 0.719 1.048

Total 115.246 128.995

Developing the GHG inventory highlighted the need for training in collecting relevant statistical
data and modifying the IPCC guidelines to capture the small scale of GHG emissions from the
Maldives.
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Land use, land use changes and forestry and the existence of natural and managed GHG sinks,
were not accounted for in the GHG inventory due to lack of sufficient data.

® Summary of Nationally Appropriate Mitigation Action (NAMA) plan

Maldives submitted their NAMA on 29 January 2010 with the goal of achieving carbon neutrality
as a country by 2020. The Government stated that it was undertaking detailed work on
implementation of this action and that it would register a request for technological, financial and
capacity building support for implementation. However, it also stated that the submission of the
mitigation action was voluntary and unconditional.

® Mitigation Options

Maldives is a non-annex | party to the UNFCCC and is not obliged to implement GHG mitigation
measures. However, mitigation measures have been developed not only to reduce the Maldives
emission of GHGs, but as a step towards achieving greater energy independence for sustainable
development.

The mitigation of GHG emissions is possible by lowering the demand on the imported fossil fuel.
This can be achieved by increasing the efficiency in generating and utilising electricity and
improving the efficiency of the transportation mechanisms.

Reducing methane (CH4), the main source of emission of GHGs from landfills and sewage
discharges, is another possibility. This can be achieved through improving the solid waste
disposal methods, management practices and providing treatment of sewage discharges.

The enhancement of the Maldives natural GHG sinks by increasing the vegetation cover and
improving the health of the coral reef have been considered as possible mitigation options.

4. Adaptation and Vulnerability
® Vulnerability to climate change

Even though the Maldives contributes less than 0.01% to global emissions of GHGs, the Maldives
is in fact one of the most vulnerable countries to climate change and sea level rise. The National
Vulnerability & Adaptation (V&A) assessment team identified seven main areas of vulnerability:

Land loss and beach erosion

Over 80% of the land area in the Maldives is less than 1 m above mean sea level. Being so
low-lying, the islands of the Maldives are very vulnerable to inundation and beach erosion.
Presently, 50% of all inhabited islands and 45% of tourist resorts face varying degrees of beach
erosion. Climate change and projected sea level rise would aggravate the present problem of
beach erosion. It is expected that even a 1 m rise in sea level would cause the loss of the entire
land area of Maldives.
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Infrastructure damage

All the human settlement, industry and vital infrastructure in the Maldives lie very close to the
shoreline. Therefore, the projected rise in sea level poses a grave threat to the existence of
these structures. According to research, Malé International Airport on Hulhulé island needs to
be given priority, as this is the only gateway to the Maldives. The height of the runway is only
1.2 m above mean sea level and is extremely vulnerable to climate change related sea level rise.
Other important vulnerable structures include the investments on tourist islands.

Damage to coral reefs
The low-lying islands of the Maldives are surrounded by coral reefs. These coral reefs not only
provide protection for the islands, but are related to success of the main economic activities:
tourism and fisheries.

Studies show that the corals are very sensitive to changes in sea surface temperature.
Unusually high sea surface temperatures in 1998 caused mass bleaching on coral reefs in the
central regions of the Maldives.

If the observed global temperature trend continues, there would be a threat to the survival of the
coral reefs in the Maldives.

Impacts on the economy

The threats posed by climate change to the beaches, reefs and infrastructure on resort islands
makes the tourism industry very vulnerable to climate change. This greatly affects the economy
as tourism contributes to about a third of the GDP of the country.

Fisheries in the Maldives is another economic activity which relies on the health of the reefs.
Although no conclusive links have been established between tuna fishery and climate change, it
has been found that seasonal monsoon changes do in fact affect the tuna fishery in the Maldives.
It has been found that in El Nifio years catches of certain types of tuna increase while the others
decrease, and the reverse catch pattern is seen with regard to other types of tuna during La Nifia
periods.

Food security
Due to the poor soil quality in the Maldives, agriculture is a minor industry. The lack of locally

grown food items creates a high dependency on imported food, except for tuna and coconut.
Therefore the Maldives is vulnerable to changes in productivity of agricultural lands beyond our
borders.

The imported food items are first brought to the capital and later distributed to other islands by
sea transport. The distribution of food to these islands is very vulnerable to changes in weather.
Extreme storm events have led to food running scarce in certain islands. These events have
been noted to last for a period of 1-30 days. With climate change and the rise in sea levels, it is
expected that more storm events would occur, thereby threatening food security in this island
nation.
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Water resources

The population of the Maldives mainly depends on groundwater and rainwater as a source of
freshwater. Both of these sources of water are vulnerable to changes in the climate and sea level
rise.

With the islands of the Maldives being so low-lying, the rise in sea levels would force saltwater
intrusion into the freshwater lens. The groundwater is replenished by bursts of rain and
although there is a predicted increase in the amount of rainfall to the region, the spatial and
temporal change in rainfall pattern is uncertain. Therefore, for the Maldives, climate change
poses a threat to water availability.

Human Health

The effects of climate change and sea level rise on the health sector need to be studied further.
Notable relations to changes in climate have been seen for dengue and dengue hemorrhagic
fever in the country. Although malaria has been eradicated from the Maldives, with climate
change there might be a threat of malaria outbreaks occurring in the country. The poor
sanitation in the islands of the Maldives, combined with any future increase in rainfall, would
cause more outbreaks of waterborne diseases, such as diarrhoea.

Access to health services and facilities during severe weather is a major concern for rural island
communities of the Maldives. Other major concerns from climate change are poor human health
due to heat stresses, and poor urban air quality. Based on the IPCC regional climate change
scenarios, it is estimated that air temperatures in the region may rise by 2 - 3.8 °C by the year
2100.

® Summary of National Adaptation Programme of Action (NAPA)

The Maldives’ NAPA was submitted to the UNFCCC in March 2008. The adaptation needs
presented were identified through wide stakeholder consultations.

Land, Beach and Human Settlements
e Consolidate population and development.
e  Acquire support for the speedy and efficient implementation of Safer Island Strategy.
e Strengthen land-use planning as a tool for protection of human settlements.
e  Build capacity for coastal protection, coastal zone management and flood control.
e  Protect beaches through soft and hard-engineering solutions.
e  Protect house reef to maintain natural defence of islands.
e Improve building designs and regulations to increase resilience.
e Integrate climate change adaptation into national disaster management framework.

Critical Infrastructure
e Develop coastal protection for airports and development focus islands.
e  Strengthen capacity for planning and design of infrastructure to ensure development of
resilient infrastructure.
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Protect powerhouses and utilities.
Protect telecommunication infrastructure.

Protect beaches and tourist infrastructure.

Develop climate change adaptation policy and strategy for tourism.

Diversify the tourism product to reduce over-dependency on marine environmen